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VIEWS, NEWS AND INTERVIEWS. 

Charles F. Brush, although not actively 
onnected with the Brush Electric Company, 
sa very busy man. He is largely interested 
in a number of important enterprises, bot 
still finds time to do considerable work in 
his excellently equipped laboratory in the 
basement of his handsome residence on 
Euclid avenue, Cleveland. It is understood 
hat the fruit of some of Mr. Brush’s recent 
electrical work may soon become public. 





Mr. Thos. Scovill, for seven years the 
New York manager of the widely known 
house of Holmes, Booth & Haydens, has 
resigned to accept the presidency of the 
Mechanical Boiler Cleaner Company, 32 Park 
New York. Mr. Scovill wili, in 
iddition, look after the interests of those 
lesiring to purchase wire, copper, metal, 
etc., in which field his long experience 
makes him a thoroughly reliable and efficient 
adv'scr. The boiler company has met with 
much success in the past, working under the 
Stewart patent, and Mr. Scovill will see that 
its merits are at once brought prominently 
before the electrical field. 


Place, 


Mr. A. E. Kennelly, the talented electrical 
<pert, who recently associated himself with 
ref. E. J. Houston, in Philadelphia, is 
ving a series of lectures to 40 of the most 
rominent physicians and elcctro-therapeu 
sts in New York. Mr. Kennelly can tell 
he doctors many things about electricity 
bat they should know. 


The following paragrapb, from the ELEc- 
Review of March 14, is being 
uoted quite extensively, as it properly 
hould be. Joseph Howard, Jr., in the 
New York Recorder, first called attention to 
he REviEw’s statement, and the press bas 
uite numerously noted the fact : 
‘It was established at the recent Wesh- 
gton Convention of the National Electric 
ght Association that in New England the 
re loss from electric wires was insignificant, 
ud tbat in Philadelphia during tbe last 10 
ars not one per cent. of the fires was 
eable to electricity.” 
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The contracts for electrical equipment of 

great Nassau Road, of Brooklyn, have 
t, it is said, been awarded yet. Wake up, 
electrical salesmen ! 


It is predicted that there will not be a 
rse railway in the American Street Rail- 
iy Association by the time of the next 
ovention in Atlanta. 


No doubt due to the success of the under- 

und electric railway in London, plans 
have been prepared in Paris for a similar 
line between the Bois de Boulogne and the 
Bois de Vincennes. 

Benjamin Franklin Lacy, A. M., 
has been appointed to the chair of Physical 
Geography and Natural Philosophy at the 
Ceutral High School, Philadelphia, made 
vacant by the resignation of Prof. Edwin J. 
Houston. 


ELECTRIC LIGHTING. 

The Brush Electric Company, which is 
now prosecuting the Hopedale Electric Com- 
pany, has also brought suit against two 
other companies which are making use of 
the storage battery for street car propulsion. 

The Edison company has received the city 
contract at Altoona, Pa. The prices arefor 
189 arc lights, or more, $84 per light per 
year ; incandescent lights 63 cents, 78 cents, 
95 cents and $1.20 per month each, accord- 
ing to length of time burned. 


The new Stirling boiler for the electric light 
works has been shipped to Rockville, Conn. 
The engines have been contracted for and will 
beshipped at once. The company will push 
the work of putting them in, and expect to 
have the steam plant in operation this montb. 
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Wayne company also invited the com- 
mittee to go to Fort Wayne, Ind., and 
inspect their apparatus. The committee 
made the trip last week. 
— _ 
A New Wire. 


The General Electric Company, mindful 
of the necessity of perfecting the wire it 
manufactures as the exigencies of electrical 
practice become more exacting, has just 
placed upon the market a new rubber cov- 
ered wire which is claimed to be superior to 
anything of the kind yet offered. This is 
known as the double rubber core wire. It 
has three coverings. Next to the wire is an 
inner core of soft rubber, free from sulphur, 
protected by a second heavy covering of 
pure vulcanized rubber. Over this is a 


~/ 


ty 





Fic. 1.—Improvep Form or Ex,ectric GENERATOR OF THE WALKER MANUFACTURING 


CoMPANY, 


A house mover in Providence is quite 
indignant because the Narragansett Electric 
Light Company didn’t tear down its lines 
and go toa great deal of unusual expense 
for the said house mover’s benefit. Perhaps 
it may occur to the indignant man to go 
around next time. 


The defeated electric light companies 
bidding on the municipal plant at Detroit 


* want their machines tested in comparison 


with the Western Electric Company’s dyna- 
mos, the one selected by the commission. 
Chairman Patterson says the Excelsior Elec- 
tric Company invited the committee to 
go to Chicago at the company’s expense and 
see their dynamos and lamps in operation, 
and at the same time to look at the dynamo 
ofthe Western Electric Company. The Fort 


oF CLEVELAND. 


[See next page. ] 


braided sheath finished with a weather-proof 
compound which serves to protect the rub- 
ber from the attacks of acids, alkalies and 
from mechanical injury. Before applying 
the first covering the copper wire is thor- 
oughly tinned to safeguard it from corrosion. 
The rubber coverings are made of the best 
grade of fine Para rubber. 

The wire is made with three standard 
thicknesses of insulation, although it can be 
of any thickness desired. The lightest is 
intended for ordivary electric light wiring 
and for use on circuits not exceeding 500 
volts. The second for use on circuits not 
exceeding 2,000 volts, such as street rail- 
way, primary circuit, alternating and arc 
light circuits up to 40 ‘amps. The thickest 
insulation is for circuits up to 5,000 volts, 
and is devised for high tension work. Wire 
with the last two insulations may be armored 
for any class of submarine work, 


ELECTRIC RAILWAYS. 


Robert Gillham has been made receiver of 
the Northeast Electric Railway, of Kansas 
City, Mo. 


There is said to be trouble ahead for the 
Nassau Electric, of Brooklyn, in the matter 
of its franchises, 


Work has been recommenced on the Get 
tysburg Electric Railway. Lack of funds 
caused a stoppage last year. 


The electric street railway company at 
Anderson, Ind., has reduced operating ex 
penses by dismissing the conductors, the 
motormen collecting fares. 


A Denver syndicate composed of D. H. 
Moffat, president of the First National bank, 
J. C. Montgomery and J. B. Thompson, of 
Chicago, are negotiating for the purchase of 
a street railway franchise of the city of 
Detroit, Mich. 


The Metropolitan Traction Company is 
said to be getting ready to equip one of its 
New York lines with an underground conduit 
electric sys‘em. The electric company 
securing the contract, it is predicted, will be 
the General Electric or Westinghouse. 


At last Hartford isto bave rapid transit 
by the trolley system. The city govern- 
ment has granted the privilege to the street 
railway company on condition that the com- 
pany pay to the city two per cent. of its 
gross receipts and provide a thorough equip- 
ment. 


It is reported from New Hampshire that 
the old scheme of constructing a railroad 
from Warren village to the summit of Mt. 
Moosilank, a distance of 10 miles, has been 
revived, and itis said that the project will 
be carried out this year, but that electricity 
will be used instead of steam. 


The electric roads to Bethlehem and 
Catasauqua, Pa., 35 miles in all, of the Allen- 
town and Beth'ehem Rapid Transit Com- 
pany, backed by ex-Governor Ames, of 
Massachusetts, were transferred on March 1 
to the Lehigh Valley Traction Company, at 
whose head are Congressmen Tom L. John- 
son, of Cleveland, O., and his brother, 
Albert L. Johnson. The price is said to be 
about $1,250,000. 


It is understood that the Pennsylvania 
Railroad Company intend fighting the Penn- 
sylvania ‘Fraction Company, who intend 
building a line from Harrisburg to Phila- 
delphia, to the bitter end. The Traction 
company recently won a point when the 
Supreme Court decided that street railway 
companies in the meaning of the act of the 
Assembly might mean roads between con- 
tiguous points. In some counties the Penn- 
sylvania will stop the Traction company 
from crossing the bridges erected by them 
over the rajlroad tracks, 
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The Walker Manufacturing Company’s 
Electric Street Railway Machinery. 
The Walker Manufacturing Company, of 

Cleveland, Ohio, enters the market ready to 

supply electric generators for both direct and 

alternating currents of any capacity, from 

150 to 5,000 horse-power, with an electro- 








ELECTRICAL REVIEKW 


controlled by a series parallel controller of 
great simplicity, and is not attached to the 
axle in any way, except through yielding 
supports. The illustration, Fig. 2, shows 
the general form of the motor, mounted 
upon 30 inch wheels and ordinary truck, 
portions of the truck being cut away to 


Fic. 3.—WALKER ELeEctRIC Motor, CLosep. 


motive force varying from 500 to 10,000 
volts, and a complete line of electric motors 
for both direct and alternating current work. 

These new machines, both generators and 
motors, are constructed for street railway 
use, ordinary power transmission, mining, 
and a special line in which they anticipate 
large developments in the near future, extra 
large alternating machines for long-distance 
transmission of power. 

The generator for street railway and 
direct current power transmission, shown ip 
Fig. 1, is of 250 horse-power, of the well- 
known four pole type, slow speed. The 
frame is cast in one piece with three bear- 
ings, which are of the ball and socket self- 
oiling type. The field magnets are of 
wrought-iron and are wound with enough 
copper to allow them to run perfectly cold. 
The armature is series wound and insulated 
entirely with mica. With these two-path 
windings—the only kind used by this com- 
pany—there are no unbalanced armatures, 
no sparking and no heating. The windings 
are entirely below the surface of the arma- 
ture, which is iron-clad, with no binding 
wires. There are no joints in the windings. 
except where the wires connect with the 
commutator bars, and the insulation through- 
out the entire machine is sufficient to with- 
stand at least ten times its normal require- 
ments, The armature and commutator are 
thoroughly ventilated, as a current of cool 
air passes all through the interior of the 
machine. The commutator is very large 
and runs cold in regular operation. The 
small machines of this type are belted 
machines, and the larger ones are usually 
built on the engine shaft. 

Experience has taught street railway men 
that the greatest cost in operating roads by 
electric motors has been the repairs made 
necessary by the rapid deterioration of the 
track and rail joints. The way to correct 
this evil is to entirely disconnect the motor 
itself from iron to iron contact with the axle, 
and prevent not only the hammer blow due 
to the weight of the motor, but the inertia 
blow due to the unyielding mass of the 
motor. Attempts have been made to accom- 
plish this by suspending the motor at or 
near the center of gravity. This eliminates 
the weight, but not the inertia blow, which 
isthe most serious. This has forced those 
interested to the conclusion that the perfect 
motor must weigh as little as possible, be 
extremely strong in mechanical construction, 
should work to 25 horse-power without 
heating, and not be in any way attached to 
the axle and wheels, except through springs 
which will do away with the hammering 
of the track to the greatest possible 
extent. This method of suspension gives 
the freedom of movement necessary for the 
removal of strain in rounding curves. The 
railway motor being built by the Walker 
Manufacturing Company combines these 
suggestions of practical experience: It isa 
four pole steel motor, weighing 1,200 pounds; 
has an easy capacity of 25 horse-power; will 
run at any speed up to 25 miles an hour; is 


enable the motor to be more readily seen. 
The motor is entirely water and dust tight, 
the only opening being the lid over the com 
mutator, which enables the two brushes to 
be easily reached. The frame is in two parts 
and made of steel. The gear housing and 
commutator lid are of malleable iron. Both 
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the ‘‘U,” and the front end is supported by 
a swinging arm from the ordinary spring 
truck bar p. It can be seen tbat, with this 
suspension, the motor rides freely on springs, 
readily adjusting itself to varying conditions, 
without bringing a strain or shock on apy 
part. The gear centers are always main- 
tained because of the U-shaped frame. 

Fig. 4 shows how the lower half of the 
frame is made to swing down, while the 
armature remains in place, one man being 
able to let it down and replace after inspec- 
tion and cleaning. The armature may be 
removed, if desired, from below; or, if 




















Fic. 5.—BEARINGS. 


the motor should not be over a pit, the 
upper half may be swung up and the arma- 
ture removed from above. By referring to 
the figures it will be seen that all the bearing 
caps come off from below, and all the bolts 
pass down from above; and should a nut 
come off, no pait of the motor can fall. 
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removing the nut C, drawing out the shaft 
and inserting a vew one, thus saving the 
expense of tearing the armature down and 
rebuilding, as not even a wire connection is 
disturbed. 

The commutator is a tapered portion of 
the shaft, the same as the pinion, and can be 
more easily drawn off for refilling. Both 
commutator and pinion are held in place by 
nuts properly locked by an ingenious lock- 
washer. 

Being flexibly supported, it will remove all 
trouble with rail-joints, as in practice the 
motor runs as quietly as the old horse car. 
Not even in the gear noise is heard, as the 
gears are enclosed in air-tight housings 
and ruo in oil. The excellent workman- 
ship for which the Walker company 
is famous tells greatly in this class 
of machinery. The 35 horse-power motor 
for heavy work weighs 2,500 pounds. 
This motor is intended for heavy street 
railway work where very large cart or trains 
of cars are used. -It is made of cast-iron, 
and has an efficiency of nearly 90 per cent. 
It is built on the same general type as the 
steel motor, but is not spring mounted, 
being journaled on the axle like all other 
makes. This motor is exceedingly small 
and light for its output. It will operate on 
30 inch wheels with plenty of clearance. 
The designs are already completed for large 
motors to operate elevated trains, or subur- 
ban and interurban railways which will be 
run at high rates of speed. 





Fic. 2.—Watker_Sprinc§Mountep STEEL Motor ror Evectric Cars. 


gears and pinions are of steel. The shaft is 
large, being three and a half inches in diam- 
eter and two and a half inches in the bear- 
ings. The bearings are very long and 
arranged for thorough lubrication with 
The efficiency of the motor is 90 


grease, 
per cent. 
Fig. 3 shows an end elevation of the motor 








Fic. 4.—MotTor, OPEN. 


with one wheel taken away, showing the 
flexible support. 3B is a cast iron U-shaped 
frame, the rounded end being journaled on 
the car axle in the ordinary way. Swinging 
freely between the arms of this ‘‘U” is the 
motor A trunnioned by its bearings, but not 
touching the axle. The motor is then sup- 
ported at the rear by spiral springs, c, 
between lugs on the frame and the arms of 


The bolts are not made to take the weight of 
the motor, and the nuts are all locked with 
pins. 

The bearings are entirely outside of the 
motor casing or frame, as shown in Fig. 5. 
They are solid shells, A, filled with the best 
babbitt and are supported by the bolt B. 
The grease, which comes out between the 


To Inspect Meters. 

The telephone committee of the Trades 
League, Philadelphia, baving begun an 
investigation of complaints of excessive 
charges for incandescent electric lighting, 
has issued a letter to its members who use 
this system of illumination, requesting them 
to furnish the information they may have on 
the subject. If the nature of the replies 
will warrant such action, the committee 
may urge a system of inspection of electric 
light meters by the city electrical bureau. 














end of the thrust collar and the inner end of 
the bearing, falls to the ground through the 
opening C, which is four inches by two and 
one-half inches, and cannot be clogged. 
Hence, no grease can get into the motor. 
Fig. 6 shows a section of the armature, 
the core, A,of which is built on a separate 
sleeve, which receives the shaft B. This 
shaft when worn out can be replaced by 








Fic. 6.—SEcTION OF ARMATURE. 


There was a warm fight over the Harrison 
telephone ordinance in Topeka, but is was 
finally granted, an idemnity bond of $15,000 
being finally agreed upon for the two years 
of construction and one of $5,000 thereafter. 
If the new exchange is working in two 
years its promoters will have to kill the 
Missouri and Kansas exchenge. There are 
some good Topeka men in the new company. 




















ne shatuany Wa. arabe 








—o 


Wa? 


6 


cI EET 













April 4, 1894 


OUR BOSTON LETTER. 


The Electric Light Committee of the legis- 
ire is to be permitted to travel and get a 
ittle more light on the subject. 

The Farrell Foundry and Machine Co., at 
\nsonia, has restored a portion of the wages 
hat were reduced last September. About 
000 hands are affected. 

The Swampscott Machine Company, of 
south Newmarket, N. H., owes its workmen 

%5,200, arrears of wages for three and one- 

alf weeks, several months overdue. To 
secure their dues the workmen are trying to 
force the company into insolvency, and 

probate court hearing on the ap ointment 
f a messenger will be held April3. The 
yvorkmen have also petitioned the Supreme 
ourt for the appointment of receivers. The 

ympany has filed a counter petition. The 
vorks are almost idle. Not more than 30 
men are employed. 

The Howard Bullough American Machine 
Company, whicb has been looking for a site 
n Lowell, Fall River, Providence and Paw- 
tucket upon which to build an $80,000 plant, 
will, in all probability, locate in Attleboro, 
it a point five or six miles from the center, 
sear the State line at Pleasant View. The 
oncern was Offered 25 acres of land and 
axes for 10 years, which is equal to $60,000, 
jut this has not been accepted. This offer 
was made by business men, providing the 
irm would erect its plant here. At present 
he company has a large number of mechanics 
nd draughtsmen at work in Pawtucket 
manufacturing tools and patterns for the 
new firm. 

The Beacon Vacuum Pump and Electrical 
Company have again taken the initiative in 
innouncing a further reduction in the price 
f incandescent lamps, and are now offering 
§ candle-power lamps at 25 cents. They 
laim they are enabled to do this from the 
fact that their facilities have been greatly 
ncreased, and they now have a capacity of 
8,000 per day. This company has always 


contended that their methods of manufacture 


illowed them to make a very considerable 
saving on first cost, and their latest announce- 
ment would appear toemphasizethis strongly, 
is the business management of the concern 
is in the hands of a remarkably long-headed 
set of men and they have no intention of 
loing business at aloss. General Manager 
H. 8. Kaliske informed me some months 
ago that he woul] be glad to see the price 
down to 25 cents and predicted that it would 
yet reach that figure. He nas long been 
inticipating this outcome, and making 
irrangements accordingly. It now remains 
o be seen whether this price will be met by 
his competitors and a standard rate estab- 
shed. 

The Annual Meeting of the American Bell 
l'elephone Company was held on Monday of 
this week. The report of the year shows 
that the company earned in 1893, $5,781,076 
gross, and $3,925,485 net. Of the net all 
vas paid in dividends, except $586,329, 
which was charged off to depreciation. 
‘he general excellence of the construction of 
he long-distance lines is shown by the fact 
hat there were no serious interrup'ions from 
torms during the year. The use of the lines 
teadily increases, and the number of connec- 
ions made show a very satisfactory increase 
n the past year over the year 1892. In the 
United States, with a population of 63,000,000, 
here are 237,000 exchange subscribers, a 
number larger than that of all continental 
Europe, with its population of more than 
300,000,000. In Great Britain, with a popu- 
ition of 38,000,000, there are but 45,000 
elephone subscribers; in Germany, with 
9,000,000, 86,500 subscribers; in France, 
with 38,000,000, no more than 24,000 
ubseribers. The number of metallic circuit 
ubscribers in the United States was 37,648 

t the close of the year, as against 23,053 at 
ts beginning. H. G. T. 

Boston, March 31. 

‘ a 
Telegraphs in Persia. 
The telegraphic system of Persia bas re- 


cently been extended by the establishment of 
a line between Resht and Astara, on the 
Russian frontier, and one between Resht and 
Tenekahoun in Mazanderan, 


ELECTRICAL REVIEW 


Steering by Telephone in a Fog. 

For some time Mr. Charles A. Stevenson 
bas been making experiments for locating 
the position of vessels at harbor entrances, 
which would be of service when, during cer- 
tain states of the weather, other observations 
cannot be easily made. He proposes, accord- 
ing to the London Pall Mall Guzette, that a 
cable might be laid down in the sea, and by 
changing tke electric state of the cable, 
vessels passing near or over it might be able, 
by means of a detector on board, to discover 
that they were in its vicinity. Some experi- 
ments showed the method to be feasible, since 
the sea offers no insurmountable difficulty, 
and he has constructed two instruments 
which will act through 180 feet of water. 

The first instrument is a coil of unissu- 
lated copper wire rope dipping into the water 
at the bow of the boat, and a similar water 
connection at the stern. If these are joined 
by a wire with a telephone on the circuit, it 
will be found that, even without an induc- 
tion coil or other arrangement to magnify 
the effect, a very sensitive instrument is pro- 
duced, and that, when the wires from bow 
to stern of the boat are at right angles, or 
nearly so, to a cable laid in the water at some 
distance from it, the sounds produced by a 
magneto-electric machine connected to one 
pole of the machine are audible in the tele- 
phone. If the water connections are equi- 
distant from the cable, as they would be if 
the boat were immediately over the top of it, 
or lying broadside on, no sound is heard. 
The action takes place when the coils in the 
water are insulated. The cable also may be 
insulated or uninsulated. The action is 
similar with an induction coil, and will also 
act if the potential of the cable is charged 
and is then kept so, With the coils separated 
10 feet (at the bow and stern of a small boat 
put down from the vessel) and an insulated 
wire 400 feet in length, laid through a small 
lake of brackish water 15 feet deep, the alter- 
ations produced by the bobbins of a magneto- 
electric machine were perfectly distinct at 
the end of the lake, 340 feet away from the 
wire, and the limit of audibility could not 
be ascertained. Further trials will be neces- 
sary to determine the law of the falling off 
of the intensity of sound with the increase 
of the distance from the cable for a given 
fixed distance between the water connections, 
as well as to determine the law of increase 
intensity for any increase of distance between 
the bow and stern connections fora given 
fixed distance from the cable. 

Mr. Stevenson’s second instrument is a 
coil of insulated wire surrounding a core 
(that is, an electro-magnet with a telephone 
in the circuit of this coil). With this instru- 
ment the making and breaking of the current 
produced through a wire 200 feet in length 
could be detected through 60 feet of salt 
water. When sunk in water the sound 
seems just as loud. He is of opinion that the 
action of the instrument consists in the 
break, if broken sufficiently rapidly, induc- 
ing a current in the coil, which the core in- 
tensifies immensely. The sound in a Bell 
telephone with the instrument was almost 
deafening with 15 feet depth of water. This 
electro-magnet system of induction, in con- 
tradistinction to the parallel wire system, has 
no earth connection, being entirely insulated, 
and must, therefore, be a case of true induc- 
tion through water. 


tained by the members of the company. In 
a future number of the ELECTRICAL REVIEW 
will be described in full this recent triumph 
of engineering and mechanical skill. Well 
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PERFECTED FEEDER PANEL FOR ELECTRIC 
RatLways. 
merited expressions of admiration were num- 
erous, which the designers and builders 
received with their accustomed modesty. 
aS aa 
PERSONAL. 
Mr. J. G. Koelber, of the Western Electric 
Company, was in Cleveland last week. 


Mr. Chas. Selden, the eminent electrician 
of Baltimore, was a New York visitor last 
week. Mr. Selden reports a very active 
interest in the telephone situation. 

Mr. Cyrus Robinson, until recently design- 
ing minivg engineer for the General Electric 
Company, has accepted a similar position 
with the Jeffrey Manufacturing Company, 
of Columbus, O. 

Mr. J. H. Rhotehamel, president of the 
Columbia Lamp Company, of St. Louis, and 
Miss Nancy Rex, of Chicago, were married 
Tuesday of last week, and will be at home 
at the Southern Hotel after May 10. The 
ELECTRICAL REVIEW Cordially congratulates 
Mr. Rhotehamel. 

: _— = 
Improved Dynamo Brush. 

The General Electric Company has per- 

fected its woven wire dynamo brushes 





IMPROVED WovEN WIRE Dynamo Brusa. 


An Inspection of the Ball & Wood 600 
Horse-Power Engine. 

On Saturday, Mirch 31, a number of 
prominent electricians and engineers, at the 
invitation of the Ball & Wood Company, 
visited their works at Elizabethport, N. J., 
to inspect a new 600 horse-power engine 
soon to be shipped to the Edison Illuminat- 
ing Company, of Chicago. All present en- 
joyed the inspection and were well enter- 


and has now ready a complete line of them 
for all of the machines they manufacture— 
Edison bipolar, Thomson Houston bipolar 
or multipolar, and in fact all with the 
exception, of course, of the arc dynamo. 
The brushes are made of fine wire gauze, 
which is first wound into rolls, and then 
shaped into brush form under heavy 
pressure. They are smooth, give excellent 
contact, run cool and do not fray. 
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Feeder Panels for Electric Railway 
Switchboards. 

The disastrous results usually incident to 
short circuits in power stations are too well 
known to and have been too vividly impressed 
upon street railway managers to need further 
description here. A precautionary device 
which could always be relied upon to give 
complete and independent control of each 
section into which the system is divided bas 
for years past been a real necessity in every 
complete station equipment. This section 
control is needed to avoid the disablement of 
the entire system by trouble on any one 
section which may arise from a varicty of 
causes. Furtbermore, a proper system of 
feeder distribution and section control serves 
another useful purpose, for if a short circuit 
on ove section cut off all the current, a 
severe mecbanical strain is placed upon the 
station machinery, and still another strain 
occurs if the load on all sections is thrown on 
simultaneously. A suitable division of the 
system into sections, each of which is con- 
trolled at the station, is, therefore, incumbent 
on every electric railway. 

In order to provide for this convenient 
and necessary control the General Electric 
Company have still further perfected their 
railway feed panels, which are made for 
different numbers of feeder circuits, that 
known as form ‘‘C,” adapted for twocircuits, 
being shown in the illustration. It is fitted 
with a circuit breaker, two ammeters, and 
two single pole switches. 

The automatic circuit breaker is known 
as form K, and is of the latest and most 
improved design. It will interrupt repeated 
short circuits without damage to itself, and 
can be instantly reset. The magnetizing 
coils will carry 1,200 amperes continuously 
and can be adjusted to 1,800 amperes for 
temporary overloads. The fuses are of 
excellent design and can be cheaply and 
quickly replaced. They are of copper and 
are coiled to secure some electric magnetic 
effect and diminish the flashing when melt- 
ing from overload. The terminals are made 
with a view to avoid the damage from any 
ordinary short circuit. 

These panels are designed to be bolted side 
by side with the generator panels, and are 
supported by vertical angle irons which can 
readily be bolted to the angle irons furnished 
with the generator panels. Thelive bus bar is 
of the same height so that the feeder panels 
can be connected in circuit by simply extend- 
ing the line bus bar of the generator panels. 

Some of the forms of these panels are 
equipped with circuit breakers and some 
with fuses, The circuit breaker acts more 
quickly in opening the circuit and can be 
more quickly closed. The fuse acts more 
slowly, but when blown cannot be replaced 
as quickly as the circuit breaker can be 
closed ; and, although the first cost is less, 
the cost of renewing fuses is greater than 
that of maintaining the circuit breaker. 

Feeder panels thus made will prove valu- 
able acquisitions to every station switch- 
board. They have already demonstrated 
their indispensability, and are now being 
made in large numbers to meeta rapidly 
increasing demand, 

—— 


The Elkhart Converters. 


The Hornberger Electric Manufacturing 
Company, Elkhart, Ind., have just completed 
a new type of the well-known Elkhart con- 
verter which recent factory tests show to be 
a very superior article and worthy the 
attention of transformer users. The products 
of the Hornberger company have met with 
such favor that their business has increased 
to the extent of requiring larger facilities, 
which have already been provided for. They 
will occupy a new factory at an early date, 





> 

Slow Old London. 
We are glad to record that our present 

issue has been edited under the genial beams 

of the electric light. We have waited long 

and patiently for it.—Zondon Electrician. 


: ph 
The Johnson Company. 

The site of the new Ohio plant of the 
Johnson Steel Company has been selected, 
and wili be at Lorain, about 20 miles from 
Cleveland. Eighteen months will be required 
for construction. About 500 men will be 
employed. 
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QUESTIONS AND ANSWERS. 


BY OUR ‘‘ QUESTION EDITOR.” 





HOW TO MANAGE A DYNAMO. 
To THe Eprtor oF ELECTRICAL REVIEW: 

Would inquire of your dynamo expert if, in his 
judgment, it is desirable to clean our commutator 
(an incandescent) with benzine and, if so, how 
often when run about six hours a day?’ Also, if it is 
desirable to put our brushes in benzine and how 
often, and if gasoline would answer as well as 
benzine for this purpose? Also, would ask how 
often itis desirable to dress or smooth down our 
commutator with a block and sand paper 

Thanking you in advance for any suggestions 
you may have made in answer to above, and trust- 
ing we may have the pleasure of reciprocating 
same, we are, 

Respectfully yours, 
Grimes Bros. ELectric LIGHT Company, 

Great Bend, Kans., March 17. W. B.G. 


No rule can be laid down which will 
precisely fit all cases. Dynamos are some- 
what like other machines, each has its own 
little peculiarities, and these should be 
learned by close observation. So long as 
the commutator is not causing sparking at 
the brushes and is not cutting, a daily 
wiping with an oiled rag should be suflicient. 
If it gums rapidly, a daily cleaning with 
benzine or thin oi] is advisable, but not when 
current ison. Before cleaning or dressing 
the commutator always be sure the brushes 
are lifted. We prefer to use avery light 
dose of vaseline on the commutator occasion- 
ally, rather than soaking the brushes. If you 
must soak, there is little difference between 
benzine and gasoline. The latter is slightly 
lighter in gravity avd volatility. Both 
evaporate very quickly and, therefore, can 
hardly be suid to have any lubricant power 
whatever. The commutator should be 
dressed down with sand paper only when it 
needs it. As long as the brushes are running 
satisfactorily on a smooth uncut surface, 
that surface should be left severely alone. 
Too frequent dressing is bad. Let a sleeping 
dog lie. An observant dynamo tender 
should post himself on each of his machines 
and jearn their habits, as it were. You will 
find valuable hints in Badt’s Dynamo 
Tenders’ Handbook, price $1. For sale by 
the ELECTRICAL REVIEW. 





ELECTRO-PLATING, 
To tHe Epiror oF ELECTRICAL REVIEW : 

Ihave started an electro-plating shop in a town 
which had no such shop before. Business is fair 
and lam much encouraged, but I find I have much 
to learn yet. Kindly answer the followmg: What 
causes light blue crystals to cover the nickel anode, 
Should I use a strong or weak current for nickel 
plating to get best colory What is the proper 
voltage for copper and nickel? What good books 
are published in my liner R. 8. V. P. 

March 23, 1894. 

You seem to have the right spirit and we 
believe you will succeed. It is a good busi- 
ness. The crystals are probably sulphate 
of nickel. The solution loses ammonia and 
evaporates, besides becoming too concen- 
trated. Keep your solution carefully ad- 
justed by regularly testing with ahydrometer. 
About 1.3 is the proper point. Test daily 
also with blue litmus paper. If the bath 
reddens the paper it is too acid; add ammonia 
till it becomes neutral. Stir well after each 
addition before making next test. A weak 
current is best for ordinary nickel-plating. 
Increase gradually till bubbles of bydrogen 
appear on the objects, or start strong and 
reduce ti}l the evolution of gas a/most ceases. 
About eight-tenths of one volt is usually the 
proper electro-motive force for both nickel 
and copper. Munroe & Jamieson’s Pocket- 
Book, $2.50, and Watt’s Electro-Deposition, 
$3.50, for sale by the Review, contain much 
practical information on electro-plating. 





To THE Epitor oF ELEcTRICAL REVIEW : 

I was telling a friend of an invention I have 
recently conceived, namely, the separation of gold 
from its ore (after pulverizing) by electro-plating 
the particles of gold lightly with iron or nickel, and 
then taking them out witha magnet. My friend 
said Edison had patented that very thing long ago. 
Is he right * M. P. 


We do not at the moment know if Edison 
patented it, but we think he made experi- 
ments showing it could be done, years ago, 
and his work was published in some form. 


ELECTRICAL REVIEW 


We believe, however, it was found too 
expensive for commercial use. 


TRANSFERRING CIRCUITS. 
To THE Epitor or ELEcTRICAL REVIEW: 

Will you please answer the following in your 
question column: Suppose two Thomson-Houston 
dynamos a and b are operating lamp circuits 1 and 2, 
and sufficient lamps are out of use to close down 
one dynamo, say a; how would you transfer circuit 
1 to dynamo b without disturbing the lamps’ Have 
read directions saying: Connect all in series thus, 
dynamo a, circuit 1, dynamo }, circuit 2; close the 
armature short circuiting switch on dynamo a, put 
in transfer cable from circuit 1 to circuit 2 when 
dynamo a can be disconnected and closed down. 
Would not this method burn out the armature a as 
it is running in a field of full strength and on short 
circuit? If not, why not? Is this method used in 
arc stations? Respectfully, 

Athens, O., Feb. 8, 1894. B. E. E. 


The directions mentioned above are cor- 
rect, but, nevertheless, it is inadvisable to run 
any generator on a short circuit. The 
method usually employed where especially 
constructed devices are not a part of the 
plant equipment is to ‘‘jump” the lines. 
This consists in rapidly removing a: plug 
which connects the main line as mentioned 
in your inquiry and inserting it into another 
connection, thus cutting out the generator 
not required. The counter electro-magnetic 
effect set up in the armature prevents heat- 
ing and consequent damage. renerators 
are now being placed upon the market which 
can run upon a dead short circuit without 
any trouble. By short-circuiting dynamo a 
the lights will not drop, but if the operator 
is quick enough in ‘‘ jumping” the line no 
very apparent flicker will result. 
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Private Opening of Keith’s New Theater 
in Boston. 

The private opening of this magnificent 
play-house, which, in elegance of finish 
and decoration, is by far the bandsomest 
theater in this country, was held on Satur- 
day evening, March 24, and attended by a 
tremendous gathering of the friends of Mr. 
B. F. Keith, among whom were a _ large 
contingent of prominent newspaper and 
theatrical men from New York and Phila- 
delphia, as well as from Boston and vicinity. 

The lavish expenditure of money which 
has been laid out by Mr. Keith on this new 
house is evident at a glance, and from the 
moment the outer threshold is crossed the 
eye is charmed by the beautiful effects 
which are met with at every turn. Marble, 
onyx, plate glass, works of art and bric a- 
brac of all descriptions, magnificent paint- 
ings and rich tapestries, combined with a 
beautiful blending of colors, are everywhere 
apparent, and are offset by thousands of 
electric lights, many of them in odd designs 
and unique fixtures, which greatly enhances 
the beauty of the whole. J 

This feature of electric lighting is an 
exceedingly important one and deserving of 
special mention. The entire installation 
was handled by Mr. F. A. Swan, of Boston, 
and is one of the finest pieces of work ever 
put into an isolated plant. 

The dynamo room is located in the sub- 
basement, directly under and about 40 feet 
below the level of the stage. The electrical 
apparatus consists of two 1,800 light and 
one 500 light Westinghouse direct current 
generators and one 30 light Thomson-Hous- 
ton arc machine. These are driven by two 
150 horse-power and one 50 horse power Ball 
& Wood engines. Steam is supplied by two 
200 horse-power Babcock & Wilcox boilers. 
There is also located in the dynamo room a 
number of Stanley transformers, with a 
capacity of 2,100 lights, connected with the 
alternating system of the Boston Electric 
Light Company. By means of these the 
entire theater could be lit instantaneously in 
case of any. accident to the isolated plant 
The main switchboard, which is 101g by 
eight feet, and constructed of white polished 
marble, is also located here, and is mounted 
with switches ranging from 200 to 1,000 
amperes capacity. Adjoining the dynamo 
room, and under the control of the engineer 
in charge, is a large subdivision board 
mounted with 100 branch safety fuses for 
distributing the current. 

On the floor above are 23 resistance boxes 
for regulating the brilliancy of the lights, 


- and controlled by the dimming apparatus on 


the auxiliary switchboard located on the 
stage. This latter board is of superior 
design for this line of work, and is the inven- 
tion of Mr. F. A. Swan, who installed the 
plant. It is only about one-third the size of 
those usually needed for this service, the 
dimensions being only 3x5 feet. It contains 
sixty-four 100 ampere switches for regulating 
the 5,000 lights used in the house and on the 
stage. 


The man having charge of this board has 
direct communication with the engineer in 
the dynamo room, who is thoroughly 
equipped to take care of any emergencies 
which may arise in the operation of the 
system. The amount of work entailed in 
the wiring of this theater may be judged 
from the fact that 100,000 feet of insulated 
wire, and 50,000 feet of interior brass con- 
duit have been used in the installation. 

The interior finish of the theater is superb. 
It is decorated in Louis XV style, and finished 
in white and gold. Another peculiarity 
noticed is that all the lamps are frosted, and 
give a soft and mellow light, which is very 
pleasing to the eye. 

Over the center of the house and running 
in a line with the back of the boxes is a row 
of 150 lights masked from the audience by 
a very unique design in sterio relief, and 
intended to display the magnificent decora- 
tions on the sounding board above the proscen- 
ium arch. The entire ceiling of the house 
is painted in delicate cloud effects, and sus- 
pended over the main auditorium is an 
immense grape-vine design in gold and 
white, containing 200 incandescent lights. 
The lobby is on a par with the rest of the 
house in decorations and finish, and has 
charming little reception rooms opening 
from it on either side. Marble staircases 
run from here to both balconies, and are 
handsomely lighted and adorned with paint- 
ings and statuary. 

In connection with the beautiful lighting 
effects, the fixtures themselves are particu- 
larly worthy of mention. These were man- 
ufactured from special designs by McKenney 
& Waterbury, the largest dealers in this line 
of goods in New England. There are be- 
tween 360 and 370 special fixtures used 
throughout the house, divided into 40 differ- 
ent styles, no two apartments being supplied 
with the same pattern. The globes are in 
all cases of ground glass, projecting from 
brass holders in the design of atulip. This 
brass work, by the way, is all of solid cast 
metal, no sheet brass being used anywhere 
in the construction. The lights in the main 
entrance lobby, the ladies parlors, the audit- 
orium, foyer and at the back of the wall of 
the orchestra and balcony are covered with 
rich silk shades in rose, old gold, corn and 
green tints, each shade having a delicate 
lace edge. In the ladies parlors and in the 
chandeliers over the boxes the brass work 
has been covered with a heavy plating of 
gold. The newel post of the main stairway 
leading to the balcony is surmounted by a 
beautiful Dresden vase four and onc half 
feet in height supporting a cluster of lights 
covered by animported lace shade of great 
beauty. The grand electrolier suspended 
from the ceiling of the auditorium is beauti- 
fully wrought in the shape of a vine made 
from solid metal, covered with embossed 
papier maché and finished in antique ivory 
with a relief of solid gold leaf. It is 42 feet 
long, contains 180 lights and cost $2,000. 
The total amount of the contract for the 
goods supplied by McKenney & Waterbury 
was nearly $8,000, and the fixtures are, on 
the whole, the handsomest ever put into a 
private plant. 

Taken as a whole this is the handsomest 
theater interior in the country and the $600,- 
000 which Mr. Keith has spent on it bas 
been expended with great taste and skill, 
and the beauties and flexibilities of the 
electric light made use of by an experienced 
and artistic hand. 
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The Buckeye Electric Company. 


The Buckeye Electric Company, of Cleve- 
land, O., manufacturers of the widely used 
‘* Buckeye ” incandescent lamps are about 
settled in their new suite of offices in the 
Cuyahoga Building. These quarters area 
great improvement over their old offices in 
the Arcade Building. Besides allowing 
plenty of room for general office work, Pres- 
ident Potter and Treasurer Rockwell have 
the comfort of cosy and tastefully furnished 
private offices of their own. 

Although the dul] season in the incandes- 
cent lamp business is rapidly approaching, 
the Buckeye factory is running up to its full 
capacity, with orders ahead for a large num- 
ber of lamps. Extensive additions to the 
present factory will be made during the 
Summer so that the Fall season will find the 
‘*Buckeye” lamps being produced at the 
rate of 7,500 a day. 

The latest production of the Buckeye 
Electric Company is a ‘‘ Special” coiled fila- 
ment lamp that is small, compact and beau- 
tiful. It is but four and one-quarter inches 
long while the standard type is five and one- 
halfinches. Its small size makes it available 
for steamer lighting and it has been adopted 
on United States government war ships, 
Atlantic liners and many lake and river 
steamers. Indirect lighting effects can be 
obtained by concealing this lamp where the 
standard types could not be used on account 
of their large size. The Buckeye ‘‘ Special” 
promises to be very popular for interior and 
decorative lighting. 


Vol. 24—No. 14 


The Ounce of Prevention. 


We have received a very interesting pam- 
phiet, issued by the Westinghouse Electric 
and Manufacturing Company, relating tothe 
Wurts non-arcing railway lightning arrester, 
containing a number of practical hints or 
means for protection against lightning. This 
little book will, undoubtedly, be much 
sought after by electric railway mev. Its 
introduction is as follows: 

Lightning is the most dangerous and vexa- 
tious enemy with which the electrical 
engineer has to deal. Other troubles are 
usually of a kind which are easily understood 
and readily removed. Bad speed regulation, 
heating journals, sparking brushes, arcing 
switches, leaking lines, corroding contacts, 
are sources of local trouble which are 
quickly discovered, and even if they are not 
easily remedied, yet, as the difficulties are 
clearly understood, they can be obviated by 
the use of a better grace of apparatus. 
Lightning, however, which awakens super- 
stition and terror in the popular mind, 
carries mystery and danger to the electrical 
engineer. 

Lightning difficulties differ from others in 
two particulars: . First, there is lack of 
knowledge regarding the peculiar laws which 
govern the action of lightning, and second, 
there is great difficulty in devising and con- 
structing adequate apparatus for protection 
from lightning. 

These difficulties cannot be removed by 
the purely theoretical man. While he may 
understand the fundamental laws, his 
explanations are usually complicated, he 
may fail to appreciate the exact conditions 
in practice, and he often overlooks or is mis- 
taken in some minor point which may be of 
vital importance in its practical bearings. 
The researches of the theoretical man, there- 
fore, while often of great value, are some- 
times incomplete and not easily applied in 
practice. 

On the other hand, the practical engineer 
cannot remove the lightning troubles. He 
does not understand the exact nature of 
lightning phenomena. He may, of course, 
coustruct ingenious devices, but they are 
likely to be of little value when the con- 
ditions and requirements are not understood. 
Moreover, devices which may meet the 
requirements where lightning is mild and 
infrequent are often inadequate in other 
places. 

The most important advances in nearly 
every department of engineering come from 
the technical man who intelligently applies 
theory to practice. The truth of this state- 
ment is forcibly corroborated by the investi- 
gations and apparatus which bavecontributed 
so much to lightning protection. The 
Westinghouse Electric and Manufacturing 
Company has covered several years of care- 
ful theoretical investigation and practical 
experimenting. From his laboratory study 
and experiments Mr. Wurts bas reached 
conclusions of the utmost importance 
regarding the laws and actions of atmos- 
pheric electricity, which bear directly upon 
the problem o¥ protecting electric light and 
power circuits against lightning. These 
investigations have been carried from labora- 
tory to practice, and during several] months 
in Colorado, where lightning prevails to an 
alarming extent, both theory and apparatus 
have been put to severe practical test. Work 
of this nature has led to further develop 
ments of the theory, and the result of the 
whole work has led to a more intelligent 
understanding of the conditions to be met, 
the best way in which to meet them, and the 
invention of remarkably simple and effective 
types of apparatus. The phenomenal results 
following the introduction of the non-arcing 
metal lightning arrester for alternating cur- 
rent circuits are now to be repeated for 
railway and other direct current circuits. 
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Brush Electric Company’s Annual 
Meeting. 

The stockholders of the Brush Electric 
Company held their annual meeting at the 
company’s offices in Cleveland, O., on March 
26. The following board of directors was 
elected: C. A. Coffin, W. H. Lawrence, 
Myron T. Herrick, B. F. Miles, Webb C. 
Hayes, James Parmelee and S. M. Hamill. 
The directors afterwards met and elected 
these officers to serve during the coming 
year: President, W. H. Lawrence; first vice- 
president, C. A. Coffin; second vice-president 
and general manager, S. M. Hamill; treas- 
urer, B. F. Miles; general counsel, W. B. 
Bolton; assistant manager, L. H. Rogers; 
secretary, A. H. Hough; superintendent, C. 
W. Phipps; assistant superintendent, C. N. 
Black. 

The company has had’a very prosperous 
business year in spite of the financial depres- 
sion and the amount of work on hand leads 
them to regard the future hopefully. 
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{pparatus for the Taking of Alternate 
Current Curves. 
BY N. H. GENUNG. 

Joubert first reproduced alternate current 

irves by a contact revolving with the 

rmature and making connection with a 

xed brush once in each revolution. By 

1is means he charged a condenser to the 

\Itage of the generator at some definite and 

nown part of the period. Some time after 

is curves of primary and secondary electro- 
iotive force and current in induction coils 
ere similarly taken by Dr. Duncan and 
thers. In order that the exact. workings 

' a transformer may be known, instan- 

neous values of current and electro-motive 

rce in both circuits must be simultaneously 

icked out aid measured at definitely known 
sitions throughout a complete cycle, and 
e results plotted. Professor Ryan was the 
rst to undertake the practical carrying out 
f a piece of work of this kind, and thus 
roduced transformer indicator diagrams, 
hich are to the transformer what the indi- 
itor card is to the steam engine. 

The arrangement employed by Professor 

tyan and others is essentially as shown in 

ig. 1. The lines M and N come from a 

itch so arranged that pressures from 

fferent circuits may be conveyed to the 

ectrometer through the contact device A. 

ilues of current are obtained by measuring 

» fall of potential around a non-inductive 

sistance of known value through which 

e current is made to flow. The condenser 

own at C has usually been found necessary 

obviate the effect due to leakage of the elec- 
ometer, the latter being of extremely small 
ipacity and the circuit being closed through 

e contact points for but a very small frac- 

»n of each revolution. In the electrometer, 

nproved by Professor Ryan for the 

urpose in view, the quadrants are 
1ounted on quartz plates to insure high 

isulation, thus rendering the use of a 

yndenser seldom if ever necessary. A small 

ignetic needle is rigidly attached to the 
ystem and situated exactly at the center of 
he circular case, on the outside of which are 
ound two coils of a different number of 
irns, which together with the binding posts 

r the same, are completely insulated by 

eans of hard rubber. The, instrument 
iy be used in one of two ways, either the 
ctro-motive force may be calculated from 

e deflections produced, or a zero method 

iy be employed, the needle being returned 

zero by means of a current in one or both 
the coils acting on the magnetic needle at 
centre. 

rhe contact maker which is to accompany 

is or whatever other measuring device it 

iy be desired to employ, is shown in its 
st complete form io Fig. 2. The metal 
se carries a revolving ebonite cylinder 
ven by means of a flexible shaft, very 
gid so far as torsion is concerned, easily 
tached to the end of the armature shaft, 
shown in Fig. 3, thus making perfect 
coment of the contact maker unnecessary. 
ishes connect the insulated binding posts 
two brass rings on the circumference of 
the hard rubber cylinder. The steel knife 
se plug G attached to ring A may be 
justed so as to just touch at each revolu- 

n the sharpened end of a piece of piano 

re, formiog a part of the third brush C, 

ich presses continuously against ring B. 
his brush, as shown, may be accurately set 

{clamped in any desired position with 

erence to the armature shaft by means of 

finely divided scale at theend. This 
rangement of brushes and rings avoids the 
of flexible connectors, which are more or 

Ss apt to become entangled in the rotat- 

parts. All parts necessarily handled 
in the course of the work are perfectly 
insulated, so that the operator may run 
no risk of coming in contect with the live 
circuit, 

A contact: maker of a somewhat different 
design is due to Professors Ryan and 
Bedell. It substitutes a needle point for the 
steel plug in Fig. 4, anda fine jet of water 
for the third brush. 

Both these forms of contact maker have 
been run for hours without interruption, 


during all of which time a fine sharp contact 
Was to be had. 





ELECTRICAL REVIEW 


In an Incandescent Lamp Factory. 

The beautiful little glow lamp, with its 
fragile bulb and delicate filament, is. a far 
more interesting production than its mas- 
sive and cumbersome progenitor, the arc 
lamp. 


In our rapid tour through the incan- 


tory to another we see the little bulbs in a 
formative stage, like a small bottle with a 
neck at each end, in one place, the carbon 
filaments in another, the bases and connect- 
ing wires ina third, the finished lampsin a 
fourth. The process of manufacturing the 

carbon filaments from bamboo threads is 
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TAKING 


THE 
“ALTERNATE CURRENT CURVES—ARRANGE- 
MENT OF APPARATUS. 


1.—APPARATUS FOR 


Fic. 


descent lamp factory we are more struck than 
ever by the share that female labor takes in 
the electrical industries. We know that the 
inhabitants of ‘‘ Central” all belong to the 
gentler sex, and that the telegraph key is 
often handled by the nimble fingers of a 
woman; in the factories that we have already 
visited we have seen girls busily employed 





a long and intricate one, and is carried 
on-in strict seclusion as a trade secret. 
But we can see the quick-fingered girls 
pick up the hair-like filaments and join 





Fic. 3.—FLEXIBLE SHAFT. 


‘them to the little pieces of platinum 
wire which are fused into the neck of 
the bulb; to the platinum wires are 


OF soldered other pieces of copper wire, 


which connect with the brass screw cap 
and button, insulated from each other 
by plaster of paris, that form the base of 
the lamp. 

When the filament is inserted in the bulb 
and the base sealed up, the tube which pro- 
jects from the top of the bulb is connected 
to a mercury air pump to exhaust the air 
from the bulb; this done, the tube is cut off 
and the bulb sealed up at the same moment, 
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Fic. 2.—THe QuEEN Contact MAKER. 


in winding fine wire on the spools of small 
electro-magnets for telegraph and telephone 
instruments, and coarser wire on the arma- 
tures of small dynamos and motors, and in 
many other of the lighter and finer tasks in- 
cident to electrical manufactures. Electricity 
has opened many new avenues of employ- 
ment for women who have to earn their 


leaving the little point or cone that is to be 
seen on the top of all incandescent lamps. 
There are many intermediate operations in 
the evolution of the glow lamp, and every 
part of the work is checked by the most 
careful supervision, and each lamp is closely 
examined and tested before being wrapped 
and packed for shipment. The carbon fila- 





Fie. 4.—Tser Ryan AND BEDELL WATER Jer CoNTACT MAKER. 


own living; the work is almost always of an 
attractive nature, and as increased skill is 
acquired with practice and experience, a 
very satisfactory rate of pay, compared with 
that which obtains in other industries where 
female labor is largely used, is attained. 

As we pass from one part of the lamp fac- 


ments must be accurately measured and 
their resistance tested, the platinum wires 
must be just so long—or rather just so 
short--and no longer, every joint and con- 
nection must be perfect, and every juncture 
of glass with metal must be rigorously ajir- 
tight.—Herbert Laws Webb in Harper's 
Weekly. 
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TELEPHONE NEWS AND 
COMMENT. 


The Drawbaugh ordinance is not having 
an easy time of it in Philadelphia. It is laid 
over and laid over. 





Kalamazoo, the only Kalamazoo, expects 
to have a Harrison telephone exchange, The 
Bell company better look out, 





The village council of Evart, Mich., has 
granted C. E. Bell a 10 year franchise to 
construct and maintain a local telephone 


exchange. 





An ordinance was passed at St. Joe, Mo., 
allowing A. B. Sowden and M. M. Riggs to 
transfer their telephone franchise to the 
Citizens’ Telephone Company. 





The. Harrison International is installing 
an exchange at Decatur, Ill. This company 
is strongly backed and bas a long list of 
exchanges in contemplation. 





Telephone exchange service is talked of at 
2 per month in Seattle, Wash, This is the 
rate of a proposed new company. The parent 
company’s charges are $4 and $6 per montb. 





Wiley Waundering Smith, of the Missouri 
and Kansas Telephone Company, Kansas 
City, Mo., knows a thing or two about the 
telephone business and talks it over with the 
various managers of his exchanges in con- 
vention assembled. 





The Strowger Automatic Telephone 
Exchange, of Chicago, has ordered’ 100 No. 
1 standard magneto telephones from the 
Western Telephone Construction Company, 
of Chicago, to replace the battery telephones 
of the exchange at La Porte, Ind. 





The use of the telephone is becoming more 
and more general in that go-ahead country, 
Japan, At the end of 1893 there were 1,576 
subscribers to the exchange at Tokio; 351 
in Yokohama; 300 in Osaka; and 162 in 
Kobe. This gives a total of 2,389 subscribers 
as against only 1,167 at the end of 1892. 
The number, therefore, more than doubled 
itself during the year. 





The directors of the Harrison International 
Telephone Company are the following 
named gentlemen: Stephen B. Elkins, New 
York, N. Y.; R. C. Kerens, St. Louis, Mo.; 
Geo. R. Peck, Chicago, I)].; Thos. J. Hurley, 
Fort Worth, Texas; C. M. Ferree, Kansas 
City, Mo.; Robert P. Porter, New York, 
N. Y.; Wm. Warner, Kansas City, Mo.; L. 
E. Ingalls, Chicago, Il].; H. M. Holden, 
Kansas City, Mo.; A. L. Stone, Chicago, 
Iil.; E. M. Harrison, M. D., Fort Smith, 
Ark. The main offices of the company are 
in New York and Chicago. 





At the annual meeting of the American 
Bell Telephone Company, Boston, the fol- 
lowing named gentlemen were re elected 
directors, Mr. W. R. Driver being re-elected 
treasurer and Chas. E. Hubbard re-elected 
clerk: Thomas B. Bailey, Francis Blake, 
Chas. P. Bowditch, Geo. L. Bradley, Alex. 
Cochrane, Wm. H. Forbes, Henry 8. Howe, 
Chas. Eustis Hubbard, Gardiner G. Hubbard, 
Jobn E. Hudson, Chas. E. Perkins and 
Thos. Sanders. The treasurer’s report is 
published elsewhere in this issue. The 
Long-Distance company bas invested $6,- 
433,150, and its gross earnings in 1893 were 
$892,362, as compared with $643,437 in 
1892 and $437,828 in 1891, the increase for 
the past year being 38 percent. The annual 
report was read by President Hudson and 
approved by the meeting. Copies will be 
mailed to stockholders. Mr. Chas. C. Jack- 
son said that hethought that some recognition 
should be made of the very efficient work of 
the directors and officers of the American 
Bell Telephone Company for so ably helping 
the achievement of the wonderful success of 
the company, and he moved a vote of thanks 
to the officers and directors for their great 
devotion and their successful management 
of the affairs of the company. This vote 
was unanimously passed. President Hudson 


said it was a great incentive to the work of 
the directors and officers to hear such 
approval from the stockholders. 











Published at 13 Park Row, 


P. O. Box 2339. NEW YORK. 








EDITOR! OWARLES W. PRICE. 


ASSOCIATE EDITOR: 
STEPHEN L. COLES. 








REGISTERED CABLE ADDRESS: 
* ELECTVIEW,” NEW YORK. 


1646 “ CORTLANDT,’ TELEPHONE CALL. 








BOSTON OFFICE: 

H. G. TUCKERMAN, Room 29, 620 Atlantic Ave. 
CHICAGO OFFICE: 

FRED. De LAND, 436 ‘The Rookery.” 


WASHINGTON OFFICE: 
GEO. C. MAYNARD, 800 H St., N. W. 


ADVERTISING DEPARTMENT, 
H. T. RICHARDS, Manager. 








ELECTRICAL REVIEW 


Berlin Iron Bridge Co., iron roofs and build- 


GB occeccccccccceccecvscccceccsesceecccccce xiv 
Bishop Gutta Percha Co., insulated wire. xiii 
Brixey, W. R., wire and cables.. cecwes, ae 
Brush Blectric Co.....000.2 scoccsevcccscecce xii 
Bryant Electric Co........-.sseseseeeeeeeess v 
Buckeye Electric Co., incandescent lamps.. viii 
Buckeye Engine Co., engines........+++++5 +e hii 
Butler Hard Rubber Co., battery cells....... xi 
Case Engine Co., The J. T., steam engines.. viii 
Contral Blectric Co....:-cccscses sesscccvecs vi 
Clark Electric Co., arc lighting...........+++ iv 
Cloubrock Steam Boiler Works. ............ vii 
Correspondence School of Electricity....... 170 
Correspondence School of Mechanics........ 170 
Day-Moberg Electric Co............eeeesee0e xiii 
BE Dive vesccvcccsecccessesecceseses see v 
Edson, Jarvis B., recording and alarm 

BAUZO 2.0.00 cvccccccccccccsesscvcccvccscce viii 





Electric Construction and Supply Co 
Electrical and Mechanical Engineering and 
EE ie ivcsvvvetincesescetreesereoreres 170 
Electric Storage Battery Co., accumulators. xiii 
Empire China Works, porcelain specialties. iv 








SUBSCRIPTION TO THE 
E LECTRICAL REVIEW. 
One Year, United States ont Canada, - $3.00 


One Year, Foreign Countries, - - 5.00 
Single Copy, - - - - - - «10 








NEW YORK, APRIL 4, 1894. 








CONTENTS. 








PAGE 
Views, News and Interviews..............-.+++-- 159 
Electric Lighting... .....sessesceceee secceceess 159 
A NOW WiOecccccccccccccccocccscvcescccssceeses 159 
f loCtric RAUWAYS. 000 .cccccccssecvcvvee-ccs coco 15 
The Walker Manufacturing Company's Electric 
Street Railway Machinery...............+.++++ 160 
To Inspect Meters. .......ceseceesees Ciiiesseoas’ ae 
Our Boston Letter. . 161 
Telegraphs in Persia. a 5 
Steering by Telephone ina Fe og. ie, Ane eaes 161 
An Inspection of the Ball & Wood 600 Horse- 
Power Engine.........ccccccccsesccccceccscess 161 
Pes v6. cbe6c rca xcdtewrsssdiccecedcronsepeene 161 
{mproved Dynamo Brush .........----++.see000: 161 
Feeder Panels for Electric Railway Switch- 
DOB once. cc Kddverngeewcieseesdccsserccesrseees 161 
The Elkhart Converters. ......c0.+++eee-eeeees . 161 
Ge nas veKeeseerisovesscevceseus 161 
The Johnson Company......++.----eeeeeee ee oe 161 
Questions and ANSWEFS... .....s006. eee ee eee 162 
Private ( ypening of Keith’s New Theater in 
BOROE, ccoscccsvvcssvsvevcccscceeseocccrcccce . 162 
The Buckeye Electric Company. 162 
The Ounce of Prevention ...........-.s.+00+.- 162 
Brush Electric Company’s Annual Meeting..... 162 





Apparatus for the Taking of venenatis 
Current Curves. .....ccccccccecves 163 


In an incandescent Lamp Coaweey 163 

Telephone News and ( a 163 

The Carbon Telephone Patents........ 164 

Standard Rules of the National Electric Light 
ASBOCIALION .: .cccccccsccerescccs seceres cece 

On Certain New Prefixes Proposed for Physical 
Unit Magnitudes. . 165 

Obituary ......cccscsee 165 





Wall Street News and Electrical Stock Market 165 
On the Effect of Heavy Gases in the Chamber 
of an Incandescent Lam 166 
Why Prices for Electric Street Lighting are 
Reduced... coccsecccecssece 167 


An Improved } Machine Uiibnebiribvecconreg bene 167 
Municipal Ownership in New England.......... 168 
An Interesting Event at the Electric Light 
COVE ccccccvcevsicves cocvcscsscccssceoes 168 
Electricity Flattering Female Vanity............ 168 
New Three-Way SWitch.......-.ceseeceeseeee vee 168 
LICOCTOPY 200 cvcccce-coscccccccccesvccesecsseccecs 168 
Electric Matters in Massachusetts Politics...... 169 
The Oldest Engine Again...........cccccscescees 169 
Scientific and Graceful Arc Lighting............ 169 
Mail Carriage by Electricity.............6++.+5. 169 
Kindred Interests........ccc0..e-seccccccceseces 170 
Our Western Letter... .0000..2-cecccceccceces oes 170 
Electrical Patents. ...........cccccccces sovcceves z 
Advance Information.......0..-seeeeseceeeee os x 
The American Bell..........ccccccccsescccccsece x 








INDEX OF ADVERTISERS. 


COVER PAGES. PAGE 

Abendroth & Root Mfg. Co....ee..eeeeeeeees xvi 
American Electrical Works, insulated wire. i 
Ansonia Brass & Copper Co., wire........... XVi 
Armington & Sims, engines..........-. s+. xvi 
Baker & Co., platinum..........++.---+ woe Jt 
Beacon Vacuum Pump and Electrical Co.. i, ii 
Bunnell & Co., J. H... esccccseecceseces coos i 
Campbell Electrical Supply Co., insulating 

Ris icdscdscves ee oe ToT TT cocve. i 
Day’s Kerite, insulated Wire.........000-..- i 


Eastern Electric Cable Co., insulated wire.. xvi 
Eddy Electric Mfg. Co., motors.....6+.---++ i 


Globe Iron Roofing and Corrugating Co..... i 
Goubert Manufacturing Co., Stratton sepa- 
PRSOTS. cc ccsccce-sccccccccce Cescoccercccccce xvi 
Hampson & Co., E. P., engines....00..-s+005 XVi 
McKenney & Waterbury.........+.+ss0e+ eoe | 
National India Rubber Co........... e coccee I 
Okonite Co., insulated wire............ nom San 
Perkins Electric Switch Mfg. Co..........+++ i 
Rhode Island Tool Co., drop forgings and 
IGEN vccndedcecede: scacesvonseseeeteess coco Evi 
Royal Arc Electric Co........+++. phenswneks i 
Stirling Co., Doilers.......cccccccsceveeserees xvi 
Underwood, Frank H........csee02 se cesees is 
Weston Engine Co., engines ....... .......- i 
INSIDE PAGES. 
American Bell Telephone Co.... ........ -. iv 
American Carbon Co., carbons......... cooce Will 


Anthony, William A., electrical engineer 


Equitable Life Assurance Society........... xi 
Falls Rivet & Machine Co., friction clutches xiii 
Faraday Carbon Co., carbons.......-....++5 iii 
Fidelity Carbon Manufacturing Co.,carbons iv 
Garvin Machine Co......sccccoss. secccccecs xi 
Goemeral Wlectvic 00.02.0000. vscevceccccccces xiv 
General Electric Launch Co., electric 

Ps ccnvccnccveresevsccesccssccecoees 170 
General Incandescent Arc Light Co., arc 

TED n cacnstesvecddovecece Cevccereesodecse v 
Gooch, Chas. J., patents. .........sseeeeeees x 
Harrisburg Foundry & Machine Works, 

ORNER. «0. cnsvcccocceveesceverercscevce- cee xii 
Harrison International Telephone Co....... iv 
Hathaway Office Building...... ......++- coe Zl 
Helios Electric Co., arc lamps..........++++5 xii 
Hill Electric Co., W. B..ccccccccccccccccccces iii 
Hornberger Mfg. Co.... 01+. -cs-seseeeeceee vii 
Hulbert Fence and Wire Co.......... coccece AV 


Johns Mfg. Co., H. W., vulcabeston......... iii 
Lehigh Valley Creosoting Co., creosoted 


IUMADEP. ..ccccccccescccoscvccscccsccceeececs 170 
Leonard & Co., H. Ward pedanetarne cvs. coves 190 
Marshall, Wm., condensers. .... Sones neusceus iv 
Metropolitan Electric Co., general elec- 

trical supplies. ..ccccccccccccvcccccscccecece ix 
Moore, Alfred F., wire. .......+.+++ pecerdnees viii 
New Jersey Lamp & Bronze Works, electric 

I in ctscccvdesesnciedioies cee xiii 
New York Belting and Packing Co., rubber 

BED... c cceveceese TTC T TT CTT TTT TT Te iv 
New York Insulated Wire Co., wires and 

cables..... bint aoe pete eTebrewEORLKe eeHe xiii 
New York & Ohio Co., incandescent lamps. viii 
Ostrander & Co., W. R., supplies.........++ » xii 
Photo-Engraving Co., engravings....... tues Oe 
Pope, Read & Rogers...... ..ssseseeees cove On 
Queen & Co., electrical instruments. ........ iii 
Ridlon & Co., Frank, general machinery.... xii 
Robinson & Orr, steel rails........+++++ jacne Se 
Rosenthal, Dr. R.S., Correspondence School. x 
Royce & Marean, electrical supplies......... xii 
Siemens & Halske Electric Co.,.........++++ v 
Gplbherk, C.F ....cccccces. cee-cvece covececs . xii 
Standard Paint Co..... RR CT eee viii 
Stanley Electric Mfg. Co., transformers boese xi 
Western Electric Co., supplies..........++++ . iv 
Western Telephone Construction Co.. iv 


Westinghouse Electric & Manufacturing Co. vii 
Weston Electrical Instrument Co., measur- 


ing instruments..... $bb0bsewseccerepennes viii 
White Dental Mfg. Co., acid gravity’ battery xii 
Wilson, Fremont, electrician...... covcccccce 170 


Wyckoff Pipe Co., ince 











Chas. F. 
electrician in the United States. 


Brush is probably the richest 


It don’t pay to get mad because business 
does not come back with a rush. Times 
are improving slowly, it is true, but surely. 





The ‘‘ oldest engine ” is again heard from, 
and this time hails from Savannah,Ga. An 
esteemed correspondent writes interestingly 
about it in another column, giving its age as 


79 years. 





Prof. Wm. A. Anthony’s able paper on 
gases in the chamber of an incandescent 
is concluded in the ELECTRICAL 
All lamp men will find 


lamp 
REvIEW this week. 
it very instructive. 





We have received several inquiries con- 
cerning the conduit electrical system in use 
for street railways in Washington. The 
opinion of experienced men who witnessed 
its operation during the recent Electric Light 
Convention in Washington is that while the 
system possesses some merit, it is far from 
being a practical success. It is evident that 


the conduit electric road is yet to come—and 
it may be a long way off. 


THE CARBON TELEPHONE 
PATENTS. 

There have been many inquiries as to the 
patent situation in the telephone art. There 
is a general apprebension that the American 
Bell Telephone Company has the art bottled 
up in some mysterious way, but why or how 
the general public does not seem to under- 
stand. 

The Berliner and Edison patents have 
been published in full in this journal in the 
issues for November 28, 1891, and May 14, 
1892. As stated in a brief resumé of the 
situation in the ELEcTRICAL Review for 
March 21, 1894, magneto-telephony is open 
to the public, and, for short line work, this 
will undoubtedly be found to answer suffi- 
ciently well. For local service, as between 
the several! roomsof a building where outside 
noises do not interfere to any considerable 
degree, simple magneto instruments con- 
nected to a wire strung through the several 
rooms, provided with a simple push-button 
and bell, will be found to give good service. 
As such instruments of the standard Bell 
make can be bought for a low figure, those 
who would be satisfied with this style of 
service can easily install their own equip- 
ments; but in cases where there are 
interfering noises magneto instruments of 
ordinary construction, when acting as trans- 
mitters, can not be expected to yield satis- 
factory service, and this is where the variable 
pressure patents of Edison and Berliner cut 
an important figure. For the benefit of such 
of our readers as may not know the scope of 
the claims in these patents we will refer to 
them briefly. 

Patent No. 474,231, granted to Thomas 
A. Edison, May 3, 1892, contains the follow- 
ing claim: 

“Ina telegraphic apparatus operated by sound, 
the combination, with the diaphragm, of one or 
more contact points of plumbago or similar inferior 
conductor in the electric circuit, whereby the rise 
and fall of electric tension is proportionate to the 
pressure exerted upon the said point or points by 
the diaphragm substantially as set forth.’ 

The invention contained in this patent was 
patented in a number of foreign countries, 
England, Canada, France, Belgium, Austria, 
Hungary, Italy, Germany, Spain and Russia. 
Under Revised Statute 4887, ‘‘ every patent 
granted for an invention which has been 
previousiy patented in a foreign country is 
limited to expire at the same time with the 
foreign patent, or if there be more than one 
at the same time, with the one having the 
shorter term.” 

The term of the British patent is 14 years. 
The British patent, therefore, expired July 
30, 1891. 
in the interest of the Edison patent and of 


It will be maintained, however, 


the Berliner patent, hereinafter more fully 
noted, that the ordinary construction of the 
above quoted statute is not a proper con- 
struction, and that the words ‘‘previously 
patented” in the statute mean not previously 
to the date of the United States patent, but 
previously to the date of the United States 
application, and the application was filed in 
the United States Patent Office, July 20, 
1877. This matter, as to the meaning, is 
pending in the Supreme Court of the United 
States, and is expected to be heard in the 
Fall. It has been said that the American 
Bell Telephone Company and the General 
Electric Company, both of which have great 
interests at stake in the decision, are, in real- 
ity, defending the case. What the decision 
will be cannot, of course, be prophesied. 
The almost universal construction heretofore 
put upon the language of the statute is that 
the term ‘‘previously patented” means that 
the date of the foreign patent is prior to the 
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date of the United States patent. Under 
this construction the Edison patents would 
be void, having in reality expired before 
they were granted. Those who are con- 
templating using carbon telephones, bhow- 
ever, should bear in mind that the ques- 
tion is not definitely settled, and will 
not be until the Supreme Court renders its 
decision. It will be noted, however, in look- 
ing at the Edison claim that it covers only 
two electrodes which contain one or more 
contacts of inferior conducting material, 
upon which the pressure is varied by the 
motion of a diaphragm. Now, there is a 
clean-cut class of carbon transmitters that 
would not seem to fali within the scope of 
this language, namely, a modification of 
Hunnings, wherein carbon granules may be 
placed loosely in a receptacle whichis vibrated 
by the action of the diaphragm and the 
resistance of which varies during the motion 
of the diaphragm merely by the shaking up 
of the particles. A transmitter of this type 
has been recently patented by an enterprising 
inventor outside of the Bell fold. 

The Berliner patent contains the following 
claims : 

‘1. The method of producing in a circuit elec- 
trical undulations similar in form to sound waves 
by causing the sound waves to vary the pressure 
between electrodes in constant contact, so as to 
strengthen and weaken the contact and thereby 
increase and diminish the resistance of the circuit, 
substantially as described. 

*2. An electric speaking telephone transmitter 
operated by sound waves and consisting of a plate 
sensitive to said sound waves, electrodes in constant 
contact with each other and forming part of a cir- 
cuit which includes a battery or other source of 
electric energy and adapted to increase and decrease 
the resistance of the electric circuit by the variation 
in pressure between them, caused by the vibrational 
movement of said sensitive plate. 

“3. The combination, with the diaphragm and 
vibratory electrode, of a rigidly held opposing elec- 
trode in constant contact with the vievanors elec- 
trode, substantially as described. 

“4. In a telephonic transmitter, a vibrational 
plate made concave for condensing the sound, 
substantially as set forth. 

“5. In a telephonic transmitter, a vibrational 
plate provided with one or more apertures, as and 
for the purposes set forth 

ae, A speaking telephone transmitter, comprising 
a diaphragm or disk sensitive to sound-waves, com- 
bined with a rigidly held but adjustable electrode 
in contact with the same, whereby the electric cur- 
rent is transformed into a series of undulations 
corresponding with the vibrations of said dia- 
phragm.” 

The apparatus described in this patent 
does not contain carbon or any form of car- 
bon; it is simply a metallic contact between 
a diaphragm and a metal button, and its 
action as g transmitter is precisely what 
happened in the transmitter of Philip Reiss 
when the adjusting screw of his notable 
instrument was in contact with the dia- 
phragm. Those who are familiar with 
Keiss’ efforts remember that he was long 
anterior to Alexander Grebam Bell in point 
of time, but that his efforts were held to be 
no bar against Bell’s patent, for the reason 
that he only got occasional words transmitted 
when his apparatus happened to be in the 
proper condition of adjustment, and as he 
did not understand how to make the adjust- 
ment so that it could be of use for speech 
transmission, his apparatus was of no 
value as an anticipation. Berliner’s patent 
was filed in the United States Patent 
Office June 4, 1877, 


functions are concerned, may be regarded 


and, so far as its 
as Reiss’ transmitter with the button screwed 
to the proper point of adjustment. This 
explanation gives point to the terms in 
Berliner’s claims, 
contact.” It will be noted that Berliner’s 
method claim is limited toa variation of 
pressure between electrodes in constant con- 


“electrodes in constant 


tact. It is, therefore, an interesting query 
whether this alleged dragnet claim would 
cover a type of the Hunnings’ instrument, 
above referred to. 
question arises in the Berliner patent by 


But a very interesting 


reason of a decision of the Supreme Court 
of the United States in Miller e¢ al. vs. Eagle 
Manufacturing Company, decided January 8 
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of this year, and which was referred to in 
the recent article in the ELectrIcaL REVIEW 
above noted, which contains the following 
syllabus : 

“The result of the authorities on this 
point of law is that no later patent can be 
issued for an invention actually covered by 
an earlier patent, especially to the same 
patentee, although the terms of the claims 
in the two patents may differ and the later 
patent may contain the broader claims, 
unless it distinctly appears that the inven- 
tion covered by the later patent was a sepa- 
rate invention, distinctly different and inde- 
pendent from that covered by the first 
patent. It must contain something more 
than a mere distinction of the breadth or 
scope of the claims.” 

Now, inasmuch as Berliner patented a 
telephone November 2, 1880, No. 233,969, 
showing and describing exactly the same 
apparatus as is shown and described in the 
above quoted patent, but in which a claim 
both for the apparatus as a receiver and for 
the system of transmission were claimed, it 
would seem that the later patent would be 
void. 

There is another interesting patent which 
those entering this field should consider, and 
that is a patent of Berliner bearing upon the 
use of an induction coil for raising the ten- 
sion of line current. The original patent is 
dated January 15, 1888, No. 199,141, and 
contains five claims limiting the invention 
to a receiver located in a circuit containing a 
galvanic battery which is acted upon induc- 
tively by the lise. This patent was re-issued 
December 14, 1880, and the following broad 
claim was introduced : 

“« A telephone transmitter which operates to vary 
the resistance of the circuit in which it is placed 
without interrupting if, in combination with a local 
battery, a short primary circuit of an inductornum 
which includes t oth, and a secondary circuit of said 
inductorium proceeding toward the distant station.” 

Inasmuch as this patent will not expire 
until next January, it stands glowering upon 
the unhappy infringer. Whether, in view 
of the fact that the re-issue was not filed 
until almost two years had expired, during 
which the telephone ‘art had made great 
progress, this re-issue claim would be sus- 
tained is open to question. The lawin regard 
to re-issues has grown very strict in late 
years and where they have been taken for 
the purpose of expanding the claims after 
the progress of the art had pointed out the 
value of the expanded claims, they bave 
been held void. 

It will thus be seen that, so far as the use 
of the transmitter is concerned, the chances 
are strongly with the public and with the 
infringer, though be may be put to the very 
serious inconvenience of a protracted legal 

ontroversy with the American Bell Tele- 
phone Company. 

Those who contemplate the use of a num- 
ber of lines radiating to a central point, 
where operators can be employed to shift 
the connections soas to connect together 
lifferent subscribers, will have another 
serious problem to confront There area 
great number of switchboard patents cover- 
ing the various details of a central station 
which must of necessity be carefully avoided. 
Cheseinventions are exceedingly complicated, 
by reason of the number of connections to 
considered 


be made, and cannot’ be 


here. One who expects to accomplish 
done in the telephone 


colliding with 


what is pow 


central station without 


some of these patents will assume a 
burdensome task. There are some things, 
however, that may be taken for granted, and 
that is there were switchboards for connect- 


ing any of the various lines entering a com- 
mon_ office in use long before the days of 
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telephony. The typesof switchboards used 
in telegraphic service could probably be 
improved so as to yield fairly good results, 
which would perhaps enable a small central 
station to be conducted; but in this respect 
we can only caution the inventor to bear in 
mind that he will have a large number of 
patents to consider before he can feel at all 
satisfied that he is not treading upon the 
toes of some one who was earlier in the field. 





STANDARD RULES OF THE NA.- 
TIONAL ELECTRIC LIGHT 
ASSOCIATION. 

An advance copy of the standard rules 
recently adopted by the National Electric 
Light Association has been received. The 
size has been reduced to a convenient pocket 
size and the number of pages made 32. The 
former rules and the new rules adopted 
recently at the Washington Convention ure 
supplemented by the report of the special 
committee on the rating of arc lamps and a 

convenient glossary of electrical terms. 

Mr. W. J. Hammer, as chairman of the 
committee, has been identified with this 
work the last three years and bas madea 
careful study of all the rules in this country 
and abroad, and is confident that there is 
nothing to-day, in the nature of sets of rules 
for electrical construction and operation, 
which can compare with these standard rules 
adopted by the National Electric Light 
Association. We understand that it is pro- 
posed to place the rules in the hands of the 
various electric light and power interests, 
insurance companies, architects and others 
throughout the country, and secure as far as 
possible their universal adoption. 


The care taken in the compilation and 
presentation of these rules make them of 
particular practical value and their wide 
dissemination will redound with benefit to 
the entire fraternity. The Electric Light 
Association and Chairman Hammer are to 
be highly praised for the thorough and care- 
ful work thus carried to completion. The 
rules are copyrizhted by the Association. 





Read ‘‘ Bain’s” financial article in this 
issue. It will pay you to read it every issue, 
as the writer is thoroughly wel:-informed 


and is in close touch with electrical matters. 





The flash of a trolley cuntact was said by 
the daily press to have caused the sudden 
blindness which came upon a young man in 
Brooklyn a week ago. The oculist thought 
differently, attributed the blindness to nerv- 
ousness, and acting on this theory, restored 
the young man’s sight. Yet all our 
exchanges are still calling attention to this 
‘‘dastard deed” of the trolley—this ‘‘ new 
danger "—and outside the local press no 
correction bas yet appeared that we have 
seen. 





We congratulate our vigorous contem- 
porary, the Western Electrician, on its record 
of success presented last week. It has 
achieved its present strong position by able 
management and untiring industry. Like 
the ELECTRICAL RevIEw, in one respect, 
the Western Electrician has always been 
broad enough to express pleasure in the 
success of its electrical contemporaries and 
take pride in their advancement as exponents 
of the science. Sixteen thousand six hun- 
dred and thirty is a splendid high-water mark 
edition for the Western LHlectrician io issue, 
and has only been exceeded once, we believe, 
by any electrical journal in this country, 
namely, the ELECTRICAL REVIEW, which 
bas printed and sold 27,500 copies of one 
issue. Again, we felicitate our enterprising 
brother of the West. 


On Certain New Prefixes Proposed for 
Physical Unit Magnitudes. 


BY EDWIN J. HOUSTON, PH. D. AND A. E,. 
KENNELLY, F. R. A. 8. 


The increasing extent to which scientific 
unit magnitudes are being used in physical 
research has received a check by the incon- 
venient size of some of the fundamental 
C. G. S. units, particularly the dyne and the 
erg. 

In order to lessen this inconvenience, we 
would propose the following additional pre- 
fixes, which we bave found convenient in 
our own work. 

For example, instead of writing one 
thousand megergs, we would sugzest the 
term one begerg; and, similarly, for the 
expression one million megergs —the term 
tregerg,—and for a billion megergs—a que- 
gerg,—following the anology presented by 
the words million, billion, trillion and quad- 
rillion. 

Again, instead of writing the one thou- 
sandth of a microfarad, we would suggest 
the use of the term dicrofarad, and also the 
tricofarad as the miltionth of a microfarad, 
where necessary. 

The meaning of these suggested prefixes 
is, therefore, as follows: 

Bega=1,000 million, or a billion, or 10°. 

Trega=one million million, or a trillion, 
or 10”. 

Quega=1,000 trillion, or a quadrillion, or 
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Bicro=1,000 millionth, or 10-°. 

Tricro=one trillionth, or 10-1. 

The following applications of these pre- 
fixes will suggest their advantages. 

From 1 metre = 1. metre = 100 cms. 

And 1 millimetre = 0.001 metre=0.1 cm. 

1 micrometre = 1. micron = 0.000,001 
metre = 10-* metre = 10-* cm. 

1 bicrometre = 1 bicron = 0.000,000,001 
metre = 10-* metre = 10-7 cm. 

1 tricrometre = 1 tricron = 0.000,000,- 
000,001 metre = 10-'* metre = 10-?° cm. 

The micron is of the order of the length 
of a light wave in the ether, and is a funda- 
mental unit of magnitude in microscopy. 

The dicron is a magnitude which will be 
useful in dealing with the mean free path of 
gaseous molecules according to the kinetic 
theory of gases. 

The tricron is of the order of atomic 
dimensions according to the estimate of 
Kelvin. 

From 1 megadyne = 10° dynes = approxi- 
mately the earth’s gravitational force on one 
kilogram of matter. 

1 begadyne = 10° dynes = roughly the 
earth’s force on one ton of matter, z. ¢. the 
weight of one ton. 

1 tregidyne = 101* dynes=roughly the 
weight of 1,000 tons. 

From 1 megerg = 10° ergs = 0.0737 foot- 
pound at Greenwich. 

1 begerg = 10° ergs = 73.7 foot pounds 
at Greenwich. 

1 tregerg = 101* ergs=73.730 foot-pounds 
at Greenwich=37 foot-tons, approximately. 

From 1 megohm = 10° ohms. 

1 begohm = 10° ohms = 1,000 megohms. 

1 tregohm = 10'* ohms = 1,000,-000 
megobms. 

1 quegohm=10'* ohms=1,000 tregohms. 

A begohm is about the insulation of one 
mile of well insulated conductor. 

A tregohm is about the resistance required 
to limit the deflection of a high grade mirror 
galvanometer under one volt to one scale 
division of one millimetre at one metre 
range. Such a gaivanometer might be called 
a tregohm galvanometer. 

A quegobm is about the resistivity of glass. 

From 1 microfarad = 10-° farad. 

1 bicrofarad = 10-* farad or ; 45 micro- 
farad. 

The C. G. S. electro-magnetic unit of 
capacity being 10° farads is, consequently, a 
begafarad, The use of these prefixes, there- 
fore. assigns a convenient name to the 
C. G. 8. unit of capacity which would other- 
wise require a special denomination. 

From henry = 10° cms. 

And microbenry = 10* cms. 

One dicrohenry = 1 cm. 

Laboratory of Houston & Kennelly, Phila- 
delphia, March 29, 1894. 








OBITUARY. 


Jacob L. Barclay died in Pittsfield, Mass., 
on March 26. Formerly with Holmes, Booth 
& Haydens, the Edison interests, the railway 
department of the Westinghouse Electric 
and Manufacturing Company and, during 
the past few months, the Western repre- 
sentative of the Walker Manufacturing 
Company, Mr. Barclay was well-known to 
electric light and railway men, and the news 
of his death has saddened many a heart. 
He was particularly active and energetic, 
successful ina marked degree. His death 
was the result of an operation for apendicitis. 
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Wall Street News and Electrical Stock 
Market. 

The market for all classes of securities 

broadened during the week to a marked 


degree. The advance which was started 
some days ago by the professional element 
has received the support of foreign as well 
as local capitalists, who by their purchases 
indicate a belief on their part that the long 
looked for turn has come, and that the ten- 
dency of prices from this time on will be 
upward, 

The most favorable sign is the very heavy 
demand for bonds which comes from idle 
money both here and in Europe. The bond 


market has been strong, and quotations for 
both the gilt-edged and non-interest paying 
classes has been advanced. The movement 
is as yet hardly under way, and in conse- 
quence the general! public has not entered the 
market. If it continues until the middle of 
next week, it is believed that this class will 
become the controlling factor. 

The electrical securities all showed higher 
prices—the better the security the greater 
the advance. Reports from various sections 
of the country which have been pouring in 
upun Wall street are to the effect that the 
electrical industry is experiencing a revival 
of activity along almost all lines. It was 
the first to feel the depression, owing to its 
comparative youth and the inflation which 
usually accompanies a new industry. The 
liquidation, contingent upon the panic, has 
been an excellent thing for the various 
electrical enterprises, as it has reduced them 
to a*substantial financial basis. Any im- 
provement from now on will be based upon 
bed rock and will be reflected in the price of 
securities of the mother companies, and will 
enlarge the field for similar investment. 

Western Union was inactive. Its prices 
ranged between 84!¢ und 855. The 
Debenture 7s sold at 116 and the Collateral 
Trust 5s at 105%7. 

General Electric fluctuated within narrow 
limits, the highest price being 43 and the 
lowest 414g. The great bulk of the trans- 
actions were around 4244. It is generally 
conceded in Wall street that these prizes are 
based upon the intrinsic value of the com- 
pany’s property as it now stands, and con- 
sequently that the company’s condition, as 
will be shown by the annual report, bas 
been largely discounted. The preferred 
stock sold in Boston from 75 down to 73. 
The market was limited. The Debenture 5 
per cent. bonds, which regularly maintain 
their interest, were steady at 83. 

Experts who have examined the various 
street railway and illuminating properties 
against which some $12,000,000 of securities 
owned by General Electric were issued to 
the Illuminating and Railway Trust for 
$4,250,000 cash, with which to liquidate the 
General Electric floating debt, claim that 
witbin three or four years these securities 
will be worth $7,000,000. This is allowing 
for the improvement through time, and a 
development of population needed at differ- 
ent points to give value to preperty which 
has been built somewhat ahead of the times. 

Edison Electric Illuminating on limited 
transactions was strong between 98%4 and 
99°37. The first five per cent. bonds sold 
between 105!4 and 105%. 

Of the stocks enjoying minor activity 
American Telegraph and Cable sold at 88; 
North American 5 to 53g; Postal Telegraph 
was offered 62 and held at 65. 

American Bell Telephone, the financial 
statement of which appears in another col- 
umn, reflected considerable strength on 
account of the good showing made; the 
advance being from 183 to 188*f. The 
statement of tbe instrument output for the 
month ending March 20 is as follows: 


1894, 1893. Inc. Dee. 
Gross output....... 5,675 Ca  <eeses 1,590 
Returned....... ... 5,123 3,640 5 
Web. cccccovcccsecses 552 8,625... 0. 3,07: 

Since Dec. 20: 

Gross output........ 15,408 22,196 ...... 6,728 
Returned .....cccccec 18,371 18,659 4,712 ..... 
DORE cc cesecesene 2,963 Sur. 8,477 11,440 ..... 


New England Telephone and Telegraph 
has declared a quarterly dividend of 75 cents, 
payable May 15. The books close April 6 
and open May 7. The stock was strong 
around 54%. 

On the Boston Exchange, Erie Telephone 
sold at 4414 to 45; Fort Wayne Electric 
showed some strength, being bid at 44% and 
heldat5. The asking price of Westinghouse 
Electric Preferred was 4914, bid price 49. 
The asking price of the Assenting was 3244, 
the bid price 32. 

Mexican Telephone has declared a 
quarterly dividend of 24 per cent., payable 
April 16. Books close April 8 and open 
April 16. 

Edison Electric Illuminating of Brooklyn 
will hold a special meeting of stockholders 
on April 19, to take action upon the proposi- 
tion to increase the capital stock of the com- 
pany from $2.500,000 to $3,000,000, and for 
the purpose of extending the business of the 
company. The books for the meeting will 
be closed March 31 and open April 16. 

New York, March 31, Ban. 
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On the Effect of Heavy Gases in the 
Chamber of an Incandescent Lamp. 


READ BEFORE THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, NEW YORK 
AND CHICAGO, MARCH 21, 1894, By 
PROF, WILLIAM A. ANTHONY. 


(Concluded from page 149.) 


I may say that the fact that there is less 
blackening in a lamp that contains some 
residual gas is no new discovery. It was 
noted early in the history of the incandes- 
cent lamp. Edison noted it and made it the 
subject of a patent in 1883. Bernard 3. 
Proctor, in 1883, states that the manufact- 
urers of Swan lamps had found “that these 
carbon deposits which occur when a lamp is 
overheated occur even more in lamps with 
the highest vacua than in those less perfectly 
exhausted.”* 

Other observations pointing in the same 
direction have been made from time to time, 
although the true bearing of the observations 
do not seem to have been recognized. Pro- 
fessor Thomas, in a paper read before this 
Institute, detailing the results of his life tests 
of various makes of incandescent lamps,+ 
states that he found the lamps exhausted by 
metallic pumps to blacken less than those 
exhausted by mercury pumps. 

Professor Thomas suggests no explanation, 
but various references to his paper seem to 
take it for granted that the difference is due 
to the presence of mercurial vapor in the 
lamps exhausted by mercury pumps. Mr. 
E. E. Cary, in a note ‘‘On the Blackening 
of Lncandescent Lumps,” takes this view. 

I do not know of any foundation for the 
belief that mercury vapor causes the black- 
ening, or helps to cause it. So far as ] 
know no one has ever demonstrated that 
mercury vapor exists to any extent in the 
chamber of an incandescent lamp. It cannot 
exist as a pressure greater than about ;.) 55 
of an atmosphere, unless the temperature of 
the mercury is much above that of the pump 
room. 

Since the degree of vacuum, possible by 
means of a mercury pump, is limited by the 
tension of the mercury vapor, and since, as 
long as any gasis being removed, the flow 
is from the lamps through long narrow pas- 
sages toward the pump, I do not see how it 
is possible for vapor of mercury in any 
quantity to find its way back from the pump 
to the lamp. I believe, notwithstanding 
Mr. Cary’s statements in the article cited 
as to the degree of vacuum obtained by 
mechanical pumps, that the greater freedom 
from blackening in lamps exhausted by 
them, is due tc the poorer vacuum, and that 
this is another case of blackening prevented 
by the presence of an inert gaseous atmos- 
phere within the lamp chamber. 

Now let us consider the question: Why 
should the presence of a gas lessen the black- 
ening of the lamp? To answer this question 
we must first consider the cause of the 
blackening. 

The coating consists wholly of carbon, no 
metal deposit ever being found except when 
the filament breaks near its junction with 
the leading in wires, so forming an arch 
which vaporizes the metal, the vapor formed 
depositing upon the glass as a metallic coat- 
ing. But as this coating is only formed at 
the moment of rupture of the filament, it 
bas nothing to do with the true “ age-coat- 
iug”’ with which we are dealing. 

The carbon coating is uviformly distrib- 
uted within the bulb. 

$ The carbon forming the coating must 
come from the filament. Is it taken from it 
by chemical action? Is it worn off by 
attrition by the residual gas? Is it thrown 
off by electrical action? Is it thrown off as 
a vapor io consequence of the high tempera- 
ture ? 

Explanations of the phenomena have been 
based upon all these different agencies. 

It has been supposed that the oxygen 
remaining in the chamber combined with 
the carbon, forming carbon monoxide or 
dioxide, which was dissociated by contact 
with the cold glass, leaving the carbon as a 
deposit, while the oxygen returned to the 
filament to combine with more carbon, and 
so on until the filament was destroyed. 
This, of course, cannot be, since the oxygen 
compounds of carbon are only dissociated at 
a very high temperature, far above that at 
which they form, and, therefore, far above 
the temperature of the filament. 

The suggestion that the carbon is worn off 
the filament by ‘‘air-wasbing” and settles 
upon the walls of thechamber never seemed 
to me to account for the continuity and 
uniformity of the coating, andin the light 
of the facts demonstrated by the experiments 
I have described tonight, the theory of 
blackening by ‘‘air washing ” is untenable, 
since there is less blackening while there 
must be more air washing in the bromine 
lamps. ; 

The carbon must then be thrown off from 


* The Electrician, London, vol. ix, p. 605. 

+ Transactions, vol. ix, p. 271. 

+ E£lec. Eng., vol. xiv, P. 118. 

§ See Age-coating in Incandescent Lamps, Prof. 
E. L. Nichols, Am. Jour. of Science, xliv, p. 277. 
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the filament by the electrical action, or by 
the high temperature, or by both combined. 
In either case it is gaseous carbon, which 
will return to the solid form wherever it 
comes in contact with matter at a sufficiently 
low temperature to condense it. This it will 
surely do when it reaches the walls of the 
chamber, if not before. I repeat that, 
whether the high temperature or the differ- 
ence of electrical potential is the cause of 
the separation of the carbon from the fila- 
ment, the carbon that leaves the filament is 
gaseous carbon. I expect this statement 
will be questioned, and I, therefore, state as 
fully as possible the considera ions that lead 
to this conclusion. It is objected that carbon 
cannot be vaporized except at enormously 
high temperatures. Also, that in the lamp 
the particles of carbon are projected in 
straight lines, which shows the action to be 
a ‘‘Crookes’ tube effect.” What is a 
Crookes’ tube effect? Itis a radiation of 
the molecules of a highly attenuated gas 
from one of the electrodes of a vacuum tube, 
the exciting cause being a great difference 
of electrical potential. Possibly, as claimed 
by Schuster and others, these gaseous mole- 
cules are separated by the electrical forces 
into still smaller elements, but whether they 
are or not will make no difference with the 
bearing of these phenomena upon the ques- 
tion under consideration. 

In an ordinary vacuum tube the passage 
of the electric discharge produces a light 
extending from electrode to electrode 
wherever these may be placed. As the 
vacuum is improved a dark space will 
appear around the negative electrode. 
Apparently the molecules are repelled so 
strongly that they are able to drive back the 
body of the gas to a certain distance, but 
the inevitable collisions finally take up their 
rectilinear motion and convert it into the 
vibratory motion of luminosity. As the 
vacuum is still further improved the dark 
space becomes wider and wider, until it 
reaches the walls of the tube ; the molecules, 
finding no insurmountable obstruction in 
their pach, continue their rectilinear motion 
until stopped by the walls, where the impact 
produces a phosphorescent light. An 
obstruction within the tube intercepts the 
molecules, in whose path it falls, and casts a 
shadow upon the walls beyond, demonstrat- 
ing the rectilinear motion. The rectilinear 
motion can also be demonstrated in many 
other ways. But what does the rectilinear 
motion indicate? Nothing, except that the 
molecules have been projected through a 
space from which all obstructions have been 
carefully removed. I said all obstructions, 
but that is not quite true. There are still 
millions upon millions of molecules in the 
most perfect vacuum in our power to make. 
The flying molecules projected from the 
negative electrode must make their path 
through these, and they can only do so when 
projected with considerable force. For the 
success of these experiments a great poten- 
tial difference is necessary—a_ potential 
difference measured by tens of thousands of 
volts—much greater than is needed for pro- 
ducing the phenomena of the ordinary 
vacuum tubes. 

But, for the rectilicear motion and all the 
phenomena dependent upon it, we need only 
a sufficient propelling force and a space 
sufliciently free from obstructions. The 
propelling force need not be electrical, and 
the rectilinear motion per seis no .sufficient 
evidence that electrical force was the exciting 
cause. 

In the old Edison lamps the filament was 
copper-plated to the platinum wires, When 
a break in the filament occurred near 
the junction, the arc vaporized the copper 
and covered the bulb with a coating of 
metallic copper, except that a line of clean 
glass was often left on the side opposite the 
break, the line being the shadow of t:e 
unbroken leg of the filament. This is 
described by Dr. J. A. Fleming,* who says 
that he has never seen this shadow except in 
the copper deposit, that it is never seen in 
tbe deposit of carbon. To quote his words: 
‘* Hence there must be some essential differ- 
ence between the vaporization of the carbon 
and that of the copper. The carbon deposit 
resembles more the condensation of a vapor 
and is uniformly distributed, but the copper 
deposit exhibits the character of a molecular 
radiation or shower taking place from a cer- 
tain point.” He adds: ‘‘ The whole phenom- 
enon calls at once to mind the beautiful 
researches of Mr. Crookes with vacuum 
tubes. Here, however, we are dealing not 
with an induction coil discharge, but with a 
comparatively low potential.” Let us anal- 
yze the phenomenon. The filament breaks 
at the copper junction, and an electric arc 
is formed, in which copper is vaporized with 
comparative ease. A large volume of copper 
vapor is formed almost instantaneously in a 
space almost devoid of other matter. The 
sudden expansion of that vapor is sufficient 
cause for the projection of the molecules in 
straight lines to the wails of the chamber. 
It is not necessary to assume any refined 
electrical forces to account for the rectilinear 
path. The plain, old-fashioned, unpreten- 
tious vapor ‘‘ tension” that bursts our steam 


* The Electrician, London, xi., 65. 





boilers is all-sufficient to account for this 
rectilinear projection across the lamp bulb, 
when there is nothing in the way. 

I might quote many references to show 
that the carbon deposit never shows a shadow; 
and Mr. Proctor, in the note already cited, 
states that a platinum deposit formed under 
precisely the same conditions as the copper 
deposit described above never shows the 
shadow. This, no doubt, is due to the much 
lower tension. of the platinum vapor pro- 
duced at the temperature of the electric arc. 
The so-called Edison effect, which consists 
in a derived current through an outside cir- 
cuit between one of the terminals of the 
lamp and an idle pole placed between the 
two legs of the filament, has been held to 
demonstrate a rectilinear movement of the 
gaseous matter within the bulb. W. H. 
Preece, in a paper read before the Society of 
Telegraph Engineers and _ Electricians,* 
describes experiments which he claims prove 
the rectilinear character of the motion, but 
either there is some error in the publication 
of his experiments, or they do not bear out 
his conclusions. The paper records the 
details of a number of experiments. In 
Example 6 the idle pole was placed in a long 
tube attached to the lamp bulb opposite 
the filament near the bend, and extending 
in a direct line from the filament. Ata very 
high incandescence a very feeble current 
was detected. 

In Example 7 the idie pole was in a tube 
sealed to the lamp bulb at the top, and then 
bent at a right angle so that the gaseous 
molecules which carry the current would 
have to turn a right angle to reach the idle 
pole. The current developed was nearly the 
same as in Example 6, showing that the 
molecules may turn a right angle. This 
effect has been relied on more than any 
other, perhaps, as demonstrating that the 
carrying of the carbon from the filament to 
the walls is a ‘‘ Crookes’ tube effect,” but it 
only shows that an electric current flows 
through the gas within the chamber. It 
does not show tbat the vebicle is carbon in 
vapor or in any other form. Indeed, the 
carrying of a current through a gas seems 
to te an electrolytic action, the molecules of 
the gas being separated into positive and 
negative ions, which convey the current 
exactly asin a liquid electrolyte. I cannot 
see that the fact that a current is carried 
from the positive to the pegative heel of the 
filament explains the deposit of carbon. 
Even if it is carbon vapor that carries the 
current, the fact that no current is apparent 
except at high incandescence would indicate 
that at a lower incandescence there was too 
little vapor. Butwhether it is carbon vapor 
that carries the current or not, and whether 
the motion is in right lines or not, I do not 
see that this experiment has any bearing 
upon the formation of the carbon deposit on 
the walls of the chamber. As I have said 
before, I attach no significance whatever to 
a motion in right lines. There is nothing 
peculiar or mysterious about it. Newton’s 
first law says: *‘ Everybody continues in its 
state of rest or motion in a straight line, 
except in so far as it may be compelled by 
force to change that state.” All you want 
is a force to put your molecules in motion, 
and then keep everything else out of the 
way and they will move in straight lines. 
All that the rectilinear motion demonstrates 
is the absence of interfering forces; it 
does not in any way indicate the character 
of the force that imparted the motion. 
We must look farther in order to deter- 
mine that. Probably in the Crookes’ tubes 
the force that projects the molecules 
is largely electrical repulsion, but even here 
it isopen to question. We know that under 
suitable conditions the material of the 
electrode is volatilized and the vapor deposited 
on tle walls of the chamber or other surface 
within it. Professor Wright, some years 
ago,+ investigated the formation of these 
coatings and produced in this way beautiful 
metallic mirrors. Professor Crookes, in a 
paper read before the Royal Society, June 
11, 1891,t upon ‘‘ Electrical Evaporation,” 
describes experiments to determine the 
increase in the amount of vapor formed 
under the influence of the electric discharge, 
as compared with that produced by heat 
alone at the same temperature. Water shows 
a decided increase in evaporation when con- 
nected to the negative pole of the coil, and 
metals vaporize at temperatures at which 
they would not, under ordinary conditions, 
vaporize at all. 

Professor Wright, in a private letter to 
me, states that to obtain his metellic mirror 
deposits, it was necessary to use a small 
wire one-fourth of a millimetre or so in 
diameter for the electrode in order to con- 
centrate the electric action. This was fre- 
quently heated red hot. The best vacuum 
forthe purpose was 3}, to ;},5 of an atmos- 
phere. With a higher vacuum the metallic 
vapor spread out and deposited all around 
on the vessel instead of being confined to the 
object to be covered. With the proper 
vacuum, and a coil capable of giving a spark 
of four or five centimetres in length, the 
discharge near the electrode is dense vapor, 





* The Electrician, London, xiv.. 436, 
+ Am. Jour. of Sci., xiii, 49, and xiv, 169. 
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which gives usually the characteristic 
metallic spectrum, and in this the surface to 
be coated must be placed. If placed too far 
from the electrode the deposit is sooty. In 
this experiment the electric energy vaporizes 
the metal partly by raising the temperature 
of the electrode, and partly by the’ direct 
action of electric forces. The vapor formed 
is hot enough, that is, the molecules separated 
have motion enough to give the light 
required for the charactetistic spectrum. 
The tension of the vapor is sufficient to force 
back the gas, and almost exclude it from the 
space near the electrode; further away the 
vapor mixes with the cooler yas, the vapor 
molecules give up to the gaseous molecules 
some of their motion, and then coa.esce into 
a metallic dust that gives a sooty deposit on 
a surface in that region. 

The case is exactly that of the vapor 
issuing from a tea kettle under atmospheric 
pressure. The vapor forces back the air and 
atashort distance from the spout is pure 
aqueous vapor. A little further away it 
mixes with the cool air and condenses into 
a cloud of liquid particles. 

But in all these cases where vaporization 
is aided by electricai forces, the results are 
obtained by the use of great differences of 
potential—thousands of volts—while in the 
incandescent lamp the difference is never 
much over 100 volts. 

And, moreover, all incandescent lamps, 
whether made for 110, 50, 30, or seven and 
one-half volts, blacken when run at an 
abnormal voliage. The blackening depends 
upon the temperature of the filament and 
not upon the absolute potential difference in 
the lamp. Surely, if electrical forces played 
any part in the vaporization of the carbon, 
the effect should be greater in a 110 than in 
a seven and one-half or even a 50 volt lamp. 

Let us consider for a moment the other 
objection to the vaporization theory, that 
carbon cannot be vaporized except at an 
enormously high temperature. What proof 
is there that it cannot be? The fact that 
carbon cannot be melted or even softened at 
any temperature we can produce has been 
adduced as proof that it cannot be vaporized. 
But there are many solids that can be vapor- 
ized, although they cannot be melted. 

Ammonium chloride is a notable example. 
Ice cannot be melted in a vacuum, although 
it will rapidly vaporize. Ice will also 
vaporize rapidly under full atmospberic 
pressure at a temperature below the melting 
point, if the vapor formed is kept out of the 
ae by a current of air. 

epretz, some 50 years ago,* experimented 
upon carbon at high temperatures, first in a 
vacuum and then under pressure in an inert 
gas. Inavacuum the carbon was rapidly 
vaporized and deposited on the walls of the 
vessel, and broke before a temperature could 
be reached at which it showed signs of 
softening. Under a pressure of three atmos- 
pheres, however, in an atmosphere of nitro- 
gen, a much higher temperature was reached, 
and, when the carbon rod broke, it sometimes 
bent by its own weight in the form of a 
letter S. He was also able to weld together 
sticks of carkon by means of the electric 
current, probably one of the earliest instances 
of electric welding. 

It is a well known fact thatin the electric 
arc carbon exists in the form of vapor. 
The vapor often condenses on the cooler nega- 
tive carbon, producing a sort of mushroom 
growth. That it is not in the form of a 
finely divided solid in the arc is evident 
from the faint luminosity, and from the fact 
that the arc gives the carbon spectrum. 
Carbon vapor is, as shown by the spectrum, 
also found in the non-luminous base of a 
coal gas flame, but the molecules scon begin 
to coalesce into carbon dust which, raised 
to incandescence, gives the luminosity to 
the flame. We cannot very much increase 
the :uminosity of a gas flame by raising its 
temperature by forced draft or hot blast, as 
the increased temperature prevents the con- 
densation into solid dust and may destroy 
the luminosity altogether. Dr. Nicholst has 
pointed out that the temperature of a gas 
flame is not far from that of the filament of 
a stable incandescent lamp, and called atten- 
tion to the bearing of this fact upon any 
attempts to improve the incandescent lamp 
by raising the temperature of the filament. 

I think the facts and considerations I have 
brought to your notice show not only that 
there is no reason for denying the vaporiza- 
tion of the carbon filament, but that there is 
every reason for believing that such vapori- 
zation takes place, and whether that vapori- 
zation is aided to any material degree by the 
electrical forces or not, it is subject to the 
same laws as the vaporization of other sub- 
stances. 

What is vaporization ? Modern theories 
of the constitution of matter assume that the 
molecules of all bcdies are in a state of 
motion. In consequence of this motion 
some of the molecules at the free surface of 
some liquids and solids fly beyond the sphere 
of molecular attraction that binds them in 
the liquid or solid form, and when once 
beyond that attraction they continue on in 
straight lines until turned from their course 
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3 impact with other molecules or with the 
sundary of the space in which the body is. 
These free molecules constitute the vapor 
the at wore ance. Place a lump of ice under 
i bell jar perfectly void of other matter. 
lecules will leave its free surface and 

t across the space in straight lines to the 

ills, where they will rebound and on their 

irn may collide with other molecules, or 


iy go back and join their fellows in the 
id lump. But the number of molecules 
escape will exceed those that return 


itil, if the temperature be zero centigrade, 

e pressure of the vapor reaches 4 6 milli- 

etres of mercury, at which pressure the 

turning molecules will exactly make up 

those that escape, and the ice will no 

nger lose. Suppose the bell jar had con- 

ined air. It would make no difference to 

e fact of vaporization. If theice is at such 
temperature that the molecules escape at 

they will still escape when the air is 

resent, but many of them will at once 

llide with air molecules and be turned 

ick, and the result will be that there will 

on be so many vapor molecules io the 

yer next the ice, that the returning mole- 

ules will nearly equal the escaping mole- 

ules, and evaporation will take place very 

wly ; but all the while some molecules of 

e ice vapor will find their way among the 

molecules to greater and greater distances, 

i the perfect balance between the out- 

' ing and returning molecules will not take 
ice until, at the same temperature, the 
imber of the free molecules is the same as 
fore. Suppose in the first instance, when 
had the vacuum to start with, the bell 
was kept at a temperature of, say, five 
srees, While the ice remained at 0 degrees, 
ne vapor molecules would coalesce to 
m frost on the inner surface of the bell 
and since the pressure of aqueous vapor 
ive degrees is only 3.1, while at 0 degrees 
s 4.6 millimetres of mercury, there will 
i constant flow of vapor toward the walls 
| the lump of ice isall gone. If under 
same conditions, as to temperature, the 
jar contains air, precisely the same 
ng will take place, except much more 
wly. If the air in the bell jar be at five 
sreeS, the vapor molecules in their col 
ns With the air molecules will lose some 
heir motion, some of them will coalesce 
form frost crystals in the air, and we 
ght have a cloud or even a fall of snow. 
ur lump of ice were made the negative 
trode of an induction coil the agitation 
ts molecules would no doubt beincreased, 
re of its surface molecules might be driven 
and with greater velocity, they might go 
straight lines to much greater distances 
fore being deflected, but it would in no 
y alter the general result. The preseuce 
ir would retard both the deposit of frost 
the walls and the waste of the lump of 





rhe bearing of all this upon the action 


ng Oo in the incandescent lamp is obvious. . 


the high temperature cf the carbon fila- 
nt carbon molecules do sometimes get 
ynd the reach of molecular attraction. 
se molecules will, when once they leave 
filament, if there is nothing in their, path, 
straight to the walls of the chamber. 
iuse of the lower temperature of the 
s the molecules will lose something of 
r motion by the impact, and, after suc- 
sive collisions, will have lost so much 
they will coalesce and form a coating of 
| carbon on the walls. 
lhe condition bere is precisely the same as 
t of the ice in vacuo. The free molecules 
carbon constitute a true carbon vapor. 
thing that we know of carbon warrants 
in denying this, and all we do kvow 
vors the conclusion. The maximum ten- 
n of the vapor is extremely low, equiva- 
to saying the velocity of the molecules 
mall, hence the presence of a gas of low 
ssure is sufficient to check the motion 
| cause the molecules to quickly accumu- 
at the maximum density near the carbon 
ment, when the molecules will return to 
rapidly as they escape. 
; Butin the lamp a new condition is met 
i h, ove that would be hardly appreciable 
the bell jar in our ice experiment. In 
sequence of the great difference of 
perature between the filament and the 
8, convection currents will be set up in 
gas contained in the chamber. The 
of saturated vapor near the filament 
be carried away by these currents of 
leaving room for the formation of more 
rv and further waste of the filament. 
there is a great difference in gases as to 
formation of convection currents, and it 
therefore, not a matter of indifference 
it gas is used in the lamp chamber. It 
ild be a gas in which convection currents 


a ire a minimum, 
# of great molecular weight, like 
mine and iodine, possess the desired 
qual litle 8, and when used in proper quantity 
In lamp chamber not only prevent the 
bla ee but retard in some degree the 
waste of the filament. If we could in any 
way by mechanical means or otherwise, 
still furiber check the circulation of the gas 
Within the lamp chamber, we should still 
further check the waste of the filament and 
prolong the life of the lamp. 





Gases 










ELECTRICAL REVIEW 


I call your attention again to the results of 
the experiments with bromine lamps. Under 
all conditions of runniog, at normal or 
abnormal temperatures, they blacken less 
than high vacuum Jamps ; they also increase 
less in resistance, and, therefore, for both 
reasons their candle-power is better main- 
tained. I have shown that this is just what 
we should expect from all known laws of 
the formation and condensation of vapors. 
I have, perhaps, spent more time than was 
needful upon the question of the electrical 
agency in the formation and carrying of the 
vapor, ‘ut there seemed to be such an air of 
mystery surrounding the ‘‘ Crookes’ tube 
effect,” or ‘‘ electric carrying,” or passage in 
‘* straight lines,” that I thought it worth 
while to try and clear that up, so far, at any 
rate as it relates to incandescent lamps. It 
all comes to this, that electrical vaporization 
—vaporization mainly produced by the direct 
action of electrical forces—is only observed 
in connection with great differences of 
potential, sufficient to give sparks several 
centimetres long in air. The rectilinear 
motion is only a consequence of the freedom 
from interference. In the incandescent lamp 
the potential differences are small, the 
temperature is higher than that. of a gas 
flame where carbon vapor does exist. Why, 
then, should it not exist in the lamp as a 
result of the high temperature alone? 
Recognizing its formation there, and con- 
sidering a)l the various conditions that exist 
in the lamp chamber, it is seen at once that 
the light and mobile gases might, although 
they prevent the blackening of the walls of 
the chamber, increase the waste and shorten 
the life of the filament, and we are led at 
once to the selection of a heavy and viscous 
gas. With such a gas in the lamp, and a 
properly proportioned filament, the initial 
efficiency may be carried as high as in the 
vacuum lamps, and the efficiency and 
illuminating power will be well preserved to 
the end. Since the resistance of the filament 
does not increase, it has not the advantage 
of working at a lowerand lower temperature 
as is so often the case with the vacuum 
lamps. The strains due to sudden changes of 
temperature in extinguishing and re.ighting 
the lamps are greater because of the Ligher 
tem; erature, and it is to be expected that the 
rupture of the filament will occur earlier in 
its life. But experience goes to show tbat 
the bromine lamp will outlast the efficient 
life of the vacuum lamp and give a more sat- 
isfactory, because a more uniform, service. 


Tue Forses Patent Die Stock.—Curtis & Curtis, BRIDGEPORT, CONN. 


Why Prices for Electrical Street 
Lighting are Reduced. 


BY ALLEN. R. FOOTE. 


There is probably no feature of service 
that is so great aterror to a central station 
company as street lighting. If a reasonable 
price can be obtained for street lighting, 
most companies can pay interest on their 
investments and a small dividend. If, how- 
ever, they are compelled to take the street 
lighting contract at a loss to prevent being 
raided by some speculative company, or to 
silence for a time the clamor for a municipal 
plant, they must bid good-bye to interest 
and dividends. 

To illustrate some of these points I will 
take three examples : 

1. A manager was confronted by an unus- 
ually low price quoted from a certain town. 
An inquiry. developed the fact that the 
price was the result of a three-cornered 
fight between companies seeking street priv- 
ileges through a public lighting contract, and 
that the company taking the contract at the 





low price named was in the- hands of a 
receiver. Men who are just will not ask a 
company to make such prices. 

2. A manager says: ‘‘I know the price 
was cut lower than we ought to go, but we 
had to take it rather than let the contract to 
a competing company who wanted to raid 
us.” 

3. Another manager says: ‘‘We were 
confronted by a list of prices from towns all 
over the country that were lower than ours. 
We made the best bargain we could on the 
spot rather than have prices get lower.” 

In these instances cuts were made from 
five to 15 cents per lamp per night. 

I have recently made a study to show the 
deceitfuluess of low prices. I selected 79 
towns, located in 11 States, in which all 
prices are $100 or less per lamp per year. 
I take into consideration the actual number 
of hours of service, and the price paid, and 
calculate the price for 3,000 and for 4,000 
hours of service at the rate per hour actually 
paid. Again, I selected 19 towns, located in 
three States, in which all prices are over 
$100 per lamp per year, and calculate the 
price for 4,000 hours of service at the rate 
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per hour actually paid. The results of these 
calculations are shown in the following 
tables : 


TOWNS PAYING LESS THAN $100 PER YEAR 
PER ARC LAMP. 








aumee | 














| aw 
No. of ae 
State te 4 Price for | Price for 
Towns | Lamps | |3,000 Hours 4,000 Hours 

Maine... .| 4 237 $128 10 | $170 80 
_ oe 13 | «1,086 115 20 153 60 
Vermont..| 3 | (130) 14100 | 18800 
Conn ... 9 | 557 | 125 10 | 166 80 
New York 7 2,110 90 60 120 80 
Penn.... 9 2,874 81 60 108 80 
Ohio....... 9 1,382 9330 | 124 40 
Mich....... 8 755 13050 | 17400 
Indiana 6 1,324 122 10 162 80 
Illinois ... 6 1,063 | 12300 | 164 00 
Wisconsin. 5 1,131 | 114 00 | 3 152 00 
11 States..| 79 | 12,699| $114 93 493 | $15 $153 27 








TOWNS PAYING OVER $100 PER YEAR 











PER LAMP. 

i Average 

_ No. of No. of | : 
State Price for 

Towns Lamps 4,000 Hours 

Mass... .. 14 3,593 | $146 00 
COBR. . cece 5 4s 146 80 
New York.. 10 5,459 | 144 80 
8 States .. 19 9,900 $145 87 
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Is not this illustration sufficient to open the 
eyes of some managers who have submitted 
to a cut io prices because they were pot 
prepared to show the fallacy of the claims 
made against them ? 

In these 98 towns there are 22, 599. are 
lamps used for street lighting. A cut of but 
one cent per lamp per night means a loss of 
$82,486.35. Is not this a sufficient reason to 
cause every manager to pay a moderate fee 
per year to secure comp'ete and accurate 
data, properly analyzed and prepared for 
presentation to assist him in protecting his 
price when his present contract does expire? 
Such work is a growth, and the more time 
there is between its initial point and the day 
it is wanted for use, the greater will be its 
value when needed. 





oe 
An Improved Machine. 


Messrs. Curtis & Curtis, of Bridgeport, 
Conn., manufacturers of all classes of pipe 
cutting and threading machinery, bave just 
brought out for their Spring trade a new 
development of their well-known Forbes’ 
patent die stock, which we 
herewith illustrate. It has 
a number of new features, 
which are considered very 
valuable and which will in- 
terest all electrical factories. 
It is known as the No.3 F 
hand or power machine, and 
it both cuts off and threads all 
sizes of wrought-iron pipe 
from one inch to six inch, 
right band inclusive. When 
this same machine is supplied 
with both right and left hand 
dits itis then called a No. 3 
G power machine, and when 
made without the power base 
and gearing, for hand power 
only, itis then called a No.3 
F or 3 G band. 

lt is intended to stand on 
the end of a bench, when 
used by power, but when it is 
desired to use the machine on 
outside work it can be dis- 
counected from its base and 
carricd to the place where 
the work is to be, done, like 
any other too), and the work 
dore on the sput, thus sav- 
ing the delay aud 
expense of carting 
the pipe tothe shop. 
Asastrong boy can, 
with ease, thread or 
cut off six inch pipe 
on this machine, the 
helper docs this part 
of the work while 
the journeyman 
puts it up, thus 
making a great sav- 
which will be 
appreciated, especi- 
ally on contract 
work. In this 
machine the power 
is derived from a very powerful train of 
triple spur gearing, which gives ample power 
for even the toughest pipe. The vise for 
holding the pipe is self centering and is 
adjustable to any wear. The dies are 
adjustable to any variation of the fittings 
and when the thread is cut draw back out of 
the way and the pipe taken out without 
running back. Nipples as short as seven 
inches can be made without a nipple holder 
and, with the aid of the Curtis nipple holder, 
manufactured by this firm, short or close 
nipples can be made. 


ivg, 
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The recent death in Hartford, Conp., of 
Mrs. Albert Vail calls attention to the fact 
that her husband, who died in Morristown, 
N. J., in 1859, aided Morse in inventing the 
electric telegraph. In fact, Mrs. Vail for 


30 years exerted herself to secure for him 
proper credit for share in that great work. 
At the World’s Fair he received recognition 
by having his name displayed in letters 
of light 
cians. 


among those of eminent electri- 
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Manicipal Ownership in New England. 

At a meeting of the Cambridge Club at 
Young’s Hotel, Boston, a few nights ago 
the question of Cambridge, Mass., adopting 
tbe municipal light act was discussed. Mr. 
Fravk A. Hill, vice-president, presided in 
the absence of President Hale, who is in 
Florida. 

Mr. Hill, in introducing the subject, spoke 
of the advances which had been made in the 
forms of lighting; how, undoubtedly, many 
of the gentlemen present had really seen all 
the improvements which had been made in 
artificial lighting. He also said that in con- 
sequence of our complex system of munici- 
pal life these questions of the municipal 
control are forcing themselves upon the peo- 
ple, and be was pleased to introduce one of 
the pioneers, Mr. Russell, ex-president of 
the common council. 

Mr. Russel] spoke at some length and 
gave a large amount of statistics to show the 
suving that would result to the city from 
municipal ownership, basing his arguments 
upon the expense of many municipal plants 
now in operation. The law as it now 
stands requires the municipality to purchase 
the existing plant, and although the price 
charged may be more than it is worth, yet, 
as is shown by experience, we must pay the 
interest upon all the errors the company has 
made; and with the power that the corpora- 
tions possess in legislative matters it was, 
in the opinion of the speaker, wise toinaugu- 
rate the movement at once. 

In the absence of Mr. Monroe, who was to 
represent the extreme conservative element 
of the club, Mr. E. A. Whitman was called 
upon. He discussed the question upon the 
ground of nationalism, claiming that this 
step, if taken, would commit the city to 
vatioualism, and that they should then go 
into the manufacture of all articles, the 
express business and all kindred industries. 

Mr. Richard H. Dana being next called 
upon answered the argument of the previous 
speaker in a very concise and logical manner, 
claiming that this don’t necessarily tend to 
bring the city to nationalism, as there was a 
natural dividing line, that line being drawn 
with the ‘‘natural monopoly.” This line 
was positively defined, and was as distinct 
as the line between animal and vegetable 
life, which for the scientific man might be 
indefinite, yet for the public was very plain. 
Mr. Dana held to the opivion that this 
increase of the city’s functions would result 
in increased interest in municipal politics, 
and might even be of great advantage to the 
muaicipality on that account. 

Ex-Governor Russell, as a representative 
of the Cambridge Electric Light and Gas 
Light Companies, spoke at some length to 
the effect that he indicated his approval of 
municipal ownership of the electric light 
plants by signing the original bill which 
gave the municipalities right to construct 
the same. He did not object to the principal, 
but, io the interests of the companies which 
he represented, discussed the measure of 
damage which should be allowed in case of 
the purchase of either plant, claiming that 
the legislation which is proposed this year 
in relation to this matter is not just to the 
companies. 

Mr. J. J. Myers followed ex-Governor 
Russell, and although agreeing with him in 
some particulars, that vested rights should 
be covsidered and the present stockbolders 
made whole, claimed that it was not fair to 
require the taxpayers to pay for the fran- 
chise which the municipalities gave the 
company free of allexpense. Although he 
considered it right that they should receive 
all the money invested in the plant, yet, 
when attempt was made to collect upon this 
franchise, it was the duty of the legislature 
to call a halt. 

Judge Wells being next called upon spoke 
witb his usual enthusiasm, claiming that the 
law as it now stood was seven to one in 
favor of the corporation. That the law as 
amended by the interested corporations made 
it more difficult for the municipality to adopt 
municipal lighting than for the State to 
change its constitution. That no one would 
question the right of the municipality to 
light its streets with oil lamps, but when it 
was proposed to supply the lamp with elec- 
tricity, by running an engine, the corpora- 
tions had stepped in and made it exceedingly 
difficult for the city to carry on this function. 
The judge made the point that under the 
order that was passed last year the city would 
be obliged to purchase both the gas and elec- 
tric plants, and he suggested that a different 
form of the order be adopted this year which 
would include only the electric light com- 
pany, which, of course, would result in put- 
ting off the final result one year. 





ELECTRICAL REVIEW 


Mr. E. D. Levitt threw a bombshell into 
the camp by his first statement, which was, 
although personally he did not approve the 
adoption of the order, yet he knew that the 
city could take the electric light company’s 
plant at the price asked, throw away all its 
machinery and buildings, excepting wires, 
build new, and then save money on the 
present contract. Mr. Levitt also spoke of 
reports which he had from Jarge numbers 
of electric light companies, showing how 
extravagantly they were run in the way of 
economy in coal consumption. He claimed 
that superior results could be obtained by 
corporations, because of the willingness of 
corporations to pay larger salaries for expert’s 
services than would be paid by the munici- 
palities. 

A great deal of interest was manifested 
throughout the discussion, and it was quite 
evident by the discussions after adjourn- 
ment in smaller groups that many members 
of the club were thoroughly in earnest upon 
the question of the municipality coutrolling 
this business. 

Following closely on this comes the report 
of the award just made inthe Wakefield 
municipal lighting case, which has interest 
for cities and towns in general in this State. 
It is the first case of the kind under the 
municipal lighting law. The town voted 
some time ago to také the gas and electric 
light plant of the local gas light company. 
The company placed a valuation of $26,000 
on its property. As this was regarded as an 
exorbitant figure by the town, it was agreed 
with the company to call for the appoint- 
ment of a commission by the Supreme Court 
to fix the value. The fear has been expressed, 
that under this provision of the municipal 
lighting law, as it stands at present, the 
claims of a company for the monopoly value 
of its property might be allowed, forcing a 
municipality to pay an excessively high 
price for the plant. But the award made in 
this case gives the plant to the town ata 
cost of $144,680, which is nearly $120,000 
less than the claim of the company. This 


decision will be likely to encourage 
municipalities inclined to run their own 
lighting plants, but which have been 


hesitating for fear of tbe cost of taking 
the property of existing companies, to go 
ahead. The Wakefield case is also important 
in other ways. In other parts of the country 
there are various municipal gas works, but 
while a considerable number of Massachu- 
setts towns are now operating their own 
electric light plants, Wakefield will furnish 
the first instance in this State of the public 
ownership of a gas plant. The joint opera- 
tion of a gas and electric plant by a munici- 
pality will form an interesting experiment. 
Another important feature of the case lies 
in the fact that the Wakefield works furnish 
the lighting supply for the adjacent towns of 
Stoneham and Reading. This the town of 
Wakefield will now continue to do. Under 
the law it can either retain possession of the 
plant in those towns, furnishing both the 
street and commercial lighting, or, if the 
latter so elect, they can take possession of 
the distributing plants within their limits 
and purchase their gas and electricity from 
the town of Wakefield. 
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An Interesting Event at fhe Electric 
Light Convention. 


President Armstrong, in his opening 
address at the Washington Electric Ligbt 
Convention, called attention, in referring to 
his typewriter’s notes, that the word ‘‘divi- 
dends” had been substituted for ‘‘diffidence,” 
and humorously said he presumed his hear- 
ers were most interested in making the former 
than in what he might possess of the latter. 
After the ladies attending the meeting had 
enjoyed a drive over the capital city as the 
guests of the Association, they expressed 
their appreciation by sending some beautiful 
flowers to the gentlemen with the following 
note, which showed quick understanding of 
the difference between ‘‘dividends” and 
‘* diffidence”’: 

To the Gentlemen composing the National 
Electric Light Association : 

The ladies accompanying the N. E. L. A. 
as guests of the Seventeenth Convention of 
this body—with the same ‘* great dividends, 
nee diffidence,” expressed by President Arm- 
strong in his opening address—ask your 
acceptance of this expression of their appre- 
ciation of your courtesy extended to them 
in a neverto-be-forgotten national drive 
through the city of Washington. 

Tennyson bas tuld us that ‘‘Men must 
work and women must weep.” We would 
modestly suggest that Tennyson had the 
misfortune not to be acquainted with the 
ladies of this Association, who could have 
assured him that 


Men will work, 
But never let women weep— 


at least while guests of the N. E. L. A. 
Sincerely yours, 
THe Wives, SISTERS AND SWEETHEARTS 
OF THE N. E. L 


Electricity Flattering Female Vanity. 





HOW DRESSES MAY BE BLEACHED AND LIPS 
MADE OF CORAL HUE. 

An enterprising sign painter has conceived 
the rather unique idea of drawing on a clean 
planed pine board with an incandescent 
platinum wire. The heat is obtained by the 
current in an apparatus similar to that 
devised by Dr. Phelps, of Utica, and exhib- 
ited by that gentleman at the American 
Institute and World’s Fair. The most 
delicate shading can be produced by this 
method. By means of a rheostat the quan- 
tity of current is decreased and the tempera- 
ture of the platinum wire correspondingly 
diminished. This serves to render the burn- 
ing more local. The wood will naturally 
char slightly on either side of the path of 
the point, and this spread of heat can only be 
controlled by a regulation of the amount of 
heat in the wire and the rapidity with which 
it is passed over the wood. Intricate designs 
may be traced and the impression is, of 
course, as lastinz as the wood itself, 

This sign painter, who has partly changed 
his vocation to that of a worker in pyro- 
gravure, hopes ultimately to be able to do 
wood engraving by this process. It, however, 
does not promise much success, as the edge 
of the line obtained by burning the wood is 
soft, uneven and uncertain. 

Anotber enterprising individual, this time 
a dyer of human hair, has projected the 
following method ; advices, however, do not 
state that he has been entirely successful. 
The process is ingenious and for this reason 
alone it is worthy of mention. The subject, 
who is generally of the weaker, and shall 
we add vainer, sex, seats herself in the oper- 
ating chair, whichis somewhat similar to a 
dentist’s chair, and rests the hack of her neck 
on a metal plate which is the negative ter- 
minal of a rather strong battery, the current 
from which is sufficient to exert a moderate 
decomposing action on solutions of salts 
containing a bleaching agent such as chlo- 
rine. The waving tresses are allowed to fall 
back of the chair and are dampened with 
a solution of what the inventor terms his 
secret. A brush composed of metallic 
bristles, which have been gilded or platinized, 
and which are electrically connected to the 
source of curreut, thus forming the positive 
pole of the battery, is slowly and steadily 
drawn thrown the hair. A slight decom- 
position of the salt held in solution takes 
place, the bleaching agent is liberated and 
the coloring matter in the hair is lightened. 
The discoverer declares that the color given 
to the darkest hair may be varied at pleasure 
and may also be carefully regulated; further- 
more, he states that the color does not 
resemble that of ordinary ‘‘ bleached ” hair, 
but is more natural and in every way able 
to deceive the most expert in such matters. 
While the idea is one which is attractive 
from an experimental standpoint, the ob- 
ject attained, if his statemcnts are true, is 
one which should be pushed into obscurity 
by a minimum amount of praise. 

Still another beautifying (?)effect of the cur- 
rent is obtained by this inventor, who seems 
too fertile in such vanity promoting ideas. 
He advertises to make ladies’ lips resemble 
coral in their dazzling redness, and to tempt 
the silly fluttering butterflies of fashion into 
his entangling web, he bursts into this 
spasm of alleged poetry : 

‘** With coral lips and teeth of pearl, 
Oh ! could you find a sweeter girl?” 

To give greater emphasis to this miasma 
of his mind he puts the effusion between 
quotation marks. His process, to keep pace 
with the age, is, of course, an electrical one, 
and he produces an unhealthy reddening of 
the lips by forcing an inflammation by means 
of a so-called Faradic current. 

There is pretty good evidence that his 
showy operating rooms are well crowded by 
a ‘‘ bevy of beauties ” at all times of the day, 
and it is quite amusing to watch the silly 
women who have much more money than 
brains at their disposal emerge from this 
gilded den feeling their fevered lips with 
their tongues and trying to smile while 
‘*they are paying too dear for their whistle.” 
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The inventive spider charges high, too ; 
so high that he expects to make a fortune 
before the exposure comes, or red lips go 
out of fashion. 

It should be the duty of everyone who 
knows of the doings of these charlatans to 
expose them without mercy. But then 
may be this would be but adding molasses 
to the bait and would serve to catch the 
flies so much the sooner. 

JuLIAN A. Moses. 
—-- 
New Three-Way Switch. 

The Metropolitan Electric Company, Chi- 
cago, are now ready to supply the new three 
poiot switch illustrated in the accompanying 
cut. Itis built on the lines of the popular 
“Xatric” switches, and it is a modification 
of the 10 ampere single pole switch. The 
porcelain base contains four contact or bind- 
ing posts instead of two, as in the single 
pole switch; two of these posts are joined 
together by a metal strip on the bottom of 
the base, making the three points, one double 
aud two single contact posts. The coutact 
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New SwitcuH oF METROPOLITAN ELECTRIC 
ComMPaANny, CHICAGO. 


arm always makes a contact between the 
double contact posts and one of the single 
posts. To change circuit the handle is 
turned, and by means of the ‘‘Xntric” 
movement the arm flies, one end to the next 
single post, and the other to the second part 
of the double post. 

An important feature in ‘‘Xoutric” switches 
is that the base, cap and handle of the five 
ampere and 10 ampere single pole, 10 
ampere double pole and the three point are 
all the same size. This greatly improves the 
appearance of switches when bunched 
together. 

The Metropolitan company is rapidly 
taking a front position in this line of work, 
and tlhe pfomptness and care exercised in 
filling orders are bringing the company 
many encomiums. 
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LITERARY. 


‘*Reference Book of Tables and Formulas 
for Electric Street Railway Engineers,” 
by E. A. Merrill, author of ‘‘ Elec- 
tric Lighting Specifications.” Flexible 
morocco, 96 pages. Price, $1. Sent 
post free on receipt of price by the 
ELECTRICAL REVIEW Publishing Com- 
pany, 13 Park Row, New York. 

It is the object of this reference book to 
meet a practical need by collecting and 
arranging in a concise, logical order those 
tables and formulas which are in constant 
use by the electric street railway engineer 
in making estimates, ordering material, on 
construction work, etc. All superfluous 
examples and explanations have been ex- 
cluded, as well as unnect ssary extensions of 
formulas into tables when such extensions 
consist only in the simplest arithmetical 
processes ; every element thus stands out in 
clean-cut, terse form. To facilitate refer- 
ence without the use of the index, all matter 
follows a logical order, beginning with the 
details of the steam plant and then taking 
up successively cars and their equipment, 
overhead work,track work and miscellaneous 
tables and formulas in constant use, but 
only indirectly related to the main division. 
Not only has considerable care been taken in 
selecting and checking material compiled 
directly, but several original tables and 


formulas have been added, especially in the 
sections on calculations; further, many 
tables and formulas bave been extended and 
modified to mect the conditions imposed by 
street railway work. 
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Electrical Matters in Massachusetts 
Politics. 





ME PEOPLE WANT ALL THE WIRES UNDER- 
GROUND IN ONE CONDUIT AND OTHERS 
DON’T—IS THERE TO BE OR NOT TO BE 
4 COMMISSION ?—MUCH INTERESTING 
INFORMATION BEING BROUGHT OUT. 





Several matters of vital importance to 
‘trical interests are occupying the atten- 
of the Massachusetts Legislature at the 
sent time, and the Committee on Mercan- 
Affairs of that body are listening to long 
i heated arguments on both sides of the 
stion by the exponents of those most 
eply interested. 
Perhaps the most important bill which 
ey have under consideration is that of the 
nicipal ownership of conduits for carry- 
» the underground wires of the various 
ctrical interests, such as telephone, poli e 
d fire alarm, electric light and street 
lway feed wires. This matter of munici- 
| ownership was first brought up by the 
y authorities of Cambridge, and Mr. Chas. 
Morse, inspector of wires for that city, is 
of the most earnest advocates of the 
eme. He has given the matter a great 
il of attention, and has called to his aid 
inent authorities on the question in 
rious cities where underground work bas 
eady been handled to some extent, and 
the testimony of Prof. John P. Barrett, 
Chicago, and David R. Walker, of Phila- 
phia. 
rhe objects claimed by the promoters of 
Cambridge bill, which, if it passes the 
islature, will probably affect nearly all 
cities in Massachusetts outside of Boston, 
first for the preservation of the streets, 
| secondly, for the protection of the tax- 
yers. It is claimed that one conduit, or, 
the most, two, one for high tension and 
e for low tension wires, will, under 
inicipal control, be sufficient to take care 
all classes of wires, and that these con- 
its can be constructed in a better and more 
ynomical manner by the city than by the 
rious companies who might from time to 
ne desire to put their wires underground, 
idea being to rent any number of ducts 
these conduits to the various companies 
a sum which shall remunerate the city to 
amount not exceeding 12 per cent. over 
d above the cost of construction and main- 
The promoters of the bill claim 
it the opposition of the telephone com- 
nies to this measure is owing entirely to 
r desire to extend and strengthen their 
sent monopoly of the business, which the 
nership of their vast amount of under- 
und construction would practically insure 
mm in the future. 
lt is needless to say that the telephone 
ple take an entirely different view of the 
se, and advance strong arguments to show 
itthe pl.cing of their wires in the same 
nduits with electric light and other high 
sion wires would be not only imprac- 
ible, but extremely dangerous. 
With a view of acquiring further 
)wledge on these subjects from personal 
servation the legislative committee have 
ota week in visiting New Yurk, Brooklyn, 
iladelphia and Washiogton and making 
examination of the various systems in use 
those cities. They acquired much valu- 
information by practicable inspection, 
ich they could not have obtained in any 
r way, and it will no doubt prove of 
it value to them in their attempt to solve 
problem which they have under con- 
eration, 
n Brooklyn the committee found a con- 
erable length of underground telephone 
re working satisfactorily. The superin- 
dent of the company expressed a fear, 
wever, that there would be more or less 
uble if high tension wires should be 
placed in close proximity to their lines. In 
‘ew York the electric wires are very largely 
iderground and have been for some time. 
ley are under the control of a Board of 
Subway Commissioners, and these gentlemen 
Were unanimous and emphatic in their 
Opinion that municipalities should not own 
‘nd construct the conduits. In their opinion 
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it was far better for the underground work 
to be done and managed by individuals or 
corporations under proper regulations framed 
by the municipality, rather than that the 
city or town should enter into the business. 
In Philadelphia, David R. Walker, chief of 
the Electrical Bureau, having control and 
supervision over all the wires of the city, 
furnished the committee with many interest- 
ing facts and figures. There are in Phila- 
delphia 104,061 feet of conduit for under- 
ground wires in which the city places its 
own wires and is prepared to lease space to 
private corporations. The city does not 
require telephone or other companies to 
place their wires in these conduits, if they 
prefer to construct them themselves. Of the 
1,095,375 feet of conduct, the city owns 
104,061 feet and private corporations the 
balance. 

Mr. Walker said there was no difficulty 
encountered in having bigh and low tension 
wires in the same conduit, and believed 
placing them togetber was entirely practical, 
but both he and numerous other experts 
with whom the committee talked were of 
the opinion that it was exceedingly danger- 
ous to have them too close together. 

The committee were very favorably im- 
pressed with the operation of the under. 
ground trolley system in Washington, and 
the information they obtained regarding the 
operation of this line will no doubt have 
considerable bearing on their decision in the 
Vest End matter in Boston. 

Nothing of material importance has yet 
transpired on the question of placing the 
West End feed wires underground, the 
discussion before the committee having con- 
sisted so far principally of squabbles between 
opposing counsel as to what evidence should 
be admitted. 

Another bill before the Committee on 
Mercantile Affairs is one for the establish. 
ment of a telephone commission, and ore 
which proposes to place telephone compa. 
nies under the supervision of the Gas and 
Electric Light Commissioners. In speaking 
against these bills the telephone companies 
were represented by such men a8 €x-Gov- 
ernor Long, J. Otis Wardwell, ex-Governor 
Russell and S. L. Powers. A number cf 
large users of the telephone testified before 
the committee that they had no fault to find 
with the service rerderd them, nor did they 
complain of the present rate of tariff. They 
all objected to a commiss‘on on the ground 
that it might result in crippling the serv- 
ice. Ex-Governor Russell thought this class 
of evidence valuable, because it shows that 
the large users of the telephone are satisfied. 
In considering the question befose the com- 
mittee it is necessary to decide, first: What 
the present condition of the service is. Is 
it so poor or are the rates so high as to 
require State regulation? Second: If these 
conditions exist, is it wise to put them 
under State control? If it is not proved 
that the conditions are such as to require 
regulations or correcticn why appoint a com- 
mission? The witnesses were called to prove 
that no corrections in method were needed. 
Governor Long spoke briefly against the 
appointment of a commission, saying that 
in the case of railroads and gas and electric 
light companies it is wise to have them super- 
vised by a commission, because there are 
many of them, new companies are constanuly 
being incorporated, and they are universally 
used by the people; but there is another class 
of corporations, like the water companies, 
express companies, etc., that no one would 
deem it wise to contro] through a commis- 
sion. Governor Long also stated that the 
time was coming when there will be com- 
peting lines and when there are competitors 
of the existing companies, if competition 
does not regulate matters then a commission 
can be appoint d. No one asks for such a 
commission except the petitioners, who are 
few in number. There is no public senti- 
ment in favor of such a move and no demand 
for it. 

What the report of the committee in regard 
to underground wires will be it is, of course, 
at this time impossible to stat-. That they 
will report a bill of some kind seems reason- 
ably certain, but the members are very much 





divided as to policy and detail, and it will 
require to be talked over in more than one 
executive session before they can come to an 
agreement, It is fair to suppose, however, 
that a report in favor of underground wires, 
drawn on conservative lines, will be event- 
ually submitted to the legislature. 
H. G. TuckERMAN, 
Boston, March 30. 


oan wie = 
The Oldest Engine Again. 
To Tae Epitor oF ELEcTRICAL REVIEW : 

{ noted in the issue of March 14 of your 
valuable paper an article headed, ‘‘ Is this 
the oldest engine,” describing one recently 
taken down in Pittsburgh, having done con- 
tinued service about 74 years. 

Feeling an interest in all matter contained 
in your paper, I take the liberty of writing 
you of an older engine in quiet old Savannah, 
Ga. I think after looking over the data of 
this engine you will agree that it isa curiosity. 

The engine in question was built in 1815 
by James Watt, of Lancashire, Evgland, 
and ! believe with three others was brought 
over in that year and installed in the various 
rice mills in Georgia. 

The engine is of the walking beam (steam- 
boat type), was originally 90 horse-power, 
with a cylinder 31 inches in diameter and a 
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piston stroke of 72 inches, and originally 
made 18 strokes per minute under the enor- 
mous pressure of eight pounds of steam. 
This was one of the first engines built to 
admit steam at each end of the cylinder. 
Engines previous to this were open at the 
top of the cylinder and used steam. less than 
the pressure of one atmosphere, and admitted 
steam at the lower end of the piston, forcing 
it up and then condensing the steam allow- 
ing the pressure of the air to force it down. 
In this engine the steam was admitted at 
each end, and at about half the pressure of 
one atmosphere and worked through a con- 
denser. 

It has a common jet condenser with four 
inch air pump. The feed pump works from 
the beam to supply the boilers. The crank, 
shaft and connecting rods, as well as the 
frame and fly wheel, are made of cast iron. 

Instead of having a cross-head and guides 
for the piston rod, 1t has parallel rods, which 
seem to do their work very well. This 


engine was brought over in 1815, and erected 
in the rice mill of McAlpin & McInnis io 
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this city, and is still doing its daily work, 
turning the machinery for pounding rice 
and cleaning it. 

I am informed about 10 or 15 years ago 
new boilers were put in, and the pressure 
for this engine increased to an average of 70 
or 75 pounds to the inch, and the revolutions 
of the fly-wheel increased from 18 to 25 or 
30 per minute. It is roughly estimated that 
it furnishes over 250 horse-power pow. 

The fly-wheel is made in six picces and 
runs fairly true, only a wobble of about one 
inch. 

This engine was overhauled by Jobn 
Rourke & Son ia August, 1891, anda slight 
change made in the position of the governor. 
The cylinder has never been bored out, but 
has managed to bold out up to date with 
nearly seven times the pressure intended for 
it. The rice mill has changed hands and is 
now called lower rice mill. This gives this 
engine a life of nearly 80 years, and it bids 
fair to hold out a while longer. Standing 
beside the engine it is bard to carry ona 
conversation, for the clanging and banging 
of the valves, etc. If you like I will havea 
photo taken of a blue print of the engive 
and send it to you. I think it will prove 
interesting to your readers. 

Although a fair engine for a rice mill, it 
would hardly do in these modern days of 
improvement for an elec- 
tric light plant with a vari- 
ation of three to five revo 
lutions in 30. 

Yours truly, 
R. H. Pouk. 

Savannah, Ga. 

— ~ — 
Scientific and Graceful 
Are Lighting. 

The advances made in 
the arc lighting branch of 
the electrical field are con- 
spicuous on all sides. 
There is an evident desire 
of the wide-awake invent- 
ors to bring this art to 
such perfection that the 
soft incandescent light will 
meet a competition on its 
own heretofore sole do- 
main. On all sides are 
heard rumors of improve- 
ments ip arc lamps and 
of new departures on the 
part of unknown invent- 
ors. 

News from the West 
is brought on every breeze 
to the effect, that, at last, 
perfection has been reach- 
ed, and a new are lamp 
may soon be expected that 
will startle the present oc- 
cupants of this growing 
field. 

The Review accepts all 
these statements with sev- 
eral grains of salt. The 
experience of the several 
strong and enterprising 
companies at present man- 
ufacturing arc lamps for incandescent cir- 
cuits is more valuable than the theoretical 
ideas of nbewcomers with inventive faculties, 
and we expect to see these pioneers long 
remain in the front rank, particularly as 
nearly all of them are managed by progress- 
ive and farseeing electrical men. 

Oo this page is presented an arc-lighted 
street, an ideal view from an _artist’s 
mind connected with the General Electric 
Company. We shall all be glad to see these 
kind of streets prevail. 

— ems 


Mail Carriage by Electricity. 


John Zimmer, a resident of Chicago, has 
inventcd a device for the transmission of 
mail matter .which, it is claimed, will cover 
the distance between Chicago and New York 
in six hours and deliver mail at the inter- 
mediate stations. Just how the machine is 
made is not yet divulged. The power used, 
however, is electricity, while in the chambers 
of the car carrying the mail a system of 
magnets is urranged so that the pouches are 
delivered and collected automatically. 

If John Zimmer can do all this, John 
Zimmer is a bummer. 
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H. B. Cobb & Company, 203 Broad- 
way, announce themselves as contractors 
for the apparatus of the Mather Electric 
Company, of Manchester. 

C. F. Splitdorf, 17 Vandewater street, 
New York, makes a specialty of armature 
and magnet winding. He is headquarters 
for eloctro magnets, and has a large patron- 
age of this kind. 

The S. S. White Dental Manu- 
facturing Company, Philadelphia, sells 
one of the best gravity batteries in the world. 
It is claimed to have the highest voltage and 
to be the most constant, and its name is the 
**Partz.” 

The Buckeye Engine Company, 
of Salem, O., is represented in Boston by 
Messrs. Huxley & Hoffman, 178 Devon- 
shire street, general construction and power 
contractors. A good engine and strong firm 
ibis union means. 

The Beacon Lamp manufacturers 
make a conspicuous apnouncement of a 
reduction in price in another column. This 
good lamp at 25 cents is certainly a reduc- 
tion in cost that will attract the attention of 
lamp users the country over. 

The Faraday Carbon Company, 
of Jeannette, Pa., is probably the best 
known manufacturer of electric light car- 
bons in the country. This company was 
one of the first in the business, and elec- 
tric light men like the carbons they make. 

The Empire China Works, of 
Brooklyn, is one of the most widely known 
manufacturers of genuine hard porcela n cut- 
outs, switch boxes, etc., in the United 
States. This company’s goods are second to 
vone, and the REvieEw is glad to chronicle 
the fact. 

The Phoenix Glass Company, 
42 Murray street, New York, is always a 
leader in the manufacture of electric lamp 
shades and globes. There is probably not a 
first-class electric light installation in the 
country but what possesses some of the pro- 
ducts of this widely known company. 

The Bishop Gutta-Percha Com- 
pany, of New York, compliment us with 
a valuable little pamphlet containing ‘‘Tables, 
Rules and Information for Artists and Elec- 
trical Engineers.” This pamphlet of 42 
pages is full of points of information, and 
has evidently been prepared with care and 
accuracy. 

Robinson & Orr, Pittsburgh, Pa., are 
headquarters for steel rails, either new or 
second-hand, This firm has a reputation 
for immediate shipment that electric railway 
contractors should bear in mind. Io their 
announcement in another page it will be 
seen that there isa large supply ready for 
immediate shipment. 

The Helios Electric Company, 
1310 Filbert street, Philadelpbia, is now 
manufacturing a special alternating arc 
lamp. Every electric light station using an 
alternating current should give the Helios 
lamp atrial. The company has agents in 
all the leading cities and is constantly reach- 
ing for new business. 

At Lenox Lyceum, one of the most 
prettily electrically lighted halls in New 
York, there will be given a piano recital 
Thursday evening, April 5. The renowned 
pianist and composer, Herr Xaver Schar- 
wenka, is announced to appear in several 
numbers, and several other artists will be 
preseat. The Knabe pianos will be used 


exclusively. 

The Consumers Electrical Sup- 
ply Company, 13 Park Row, New York, 
is a vigorous young company that is mecting 
with great success in the electrical supply 
field. This business has grown so rapidly 
that additional room has been secured in 


New York anda branch house established 
in Providence. President H. G. Martin 
returoed last week from a highly. successful 
trip through New England. 


The Elson & Brewster, Engi- 
neering Company have moyed from 
141 to 143 Liberty street, Cen'ral Building 
This company is the agent of the W. S. 
Hill Electric Company, of Boston, and has 
also taken up tbe eustern agency for the 
Akron Electrical Manufacturing Company, 
of Akron, Ohio. Quite a large business with 
tbe Hill switches is being done ty this com- 
pany, but it has running in this city several 
motors of the Akron make. 

Queen & Company, Philadel- 
phia, have for some time past given 
especial attention to the design of apparatus 
for the electrical testing of cables. Visitors 
to the World's Columbian Exposition will 
especially remember their portable cable 
testing set exhibited there, on account of its 
very great compactness, That their work 
in this line is being appreciated has been 
shown them very agreeably lately by large 
orders for this kind of apparatus, the Elec- 
tric Traction Company, of Philadelphia, 
having recently purchased one, and the 
Philadelphia Traction Company two extens- 
ive sets for measurement on electric cables. 

Messrs. Vallee Bros. & Co., now at 
17 North 6th St., Phila., will remove to 617 
and 619 Arch street about April15. They 
will have in their new quarters two large 
floors, each being 39 by 160 feet, which will 
give them increased facilities to handle their 
large and rapidly growing business. It is 
their intention to carry a full line of electric 
railway, telephone and telegraph supplies as 
well as their well known line of electric 
light supplies, which will also be largely 
increased. The business of this firm has 
grown to such large proportions in the past 
two years as to render their present estab- 
lishment totally inadequate to handle their 
business with proper convenience and they 
were consequently forced to seek larger 
quarters. They have arranged to issue a 
catalogue of the various supplies they are 
selling, which will be mailed to their cus- 
tomers as soon as completed. 

The New York Belting and 
Packing Company, Limited, 15 Park 
Row, New York, have just issued a very 
attractive little booklet on their garden hose, 
entitled ‘‘Two Blades of Grass.” As sug- 
gested by the title, there are about this little 
book some new and striking features. The 
hose of which it treats, though old and tried 
in reputation, also offers some new features 
worthy of the attention of every buyer. The 
company emphasize particularly the fact 
that all their hose this yearis made with 
seamless tubes. The process and machinery 
employed for this purpose are patented, and 
under these patents they are the sole paten- 
tees. Asa result, they claim for their hose 
a durability, compactness and uniformity of 
construction not to be found in the hand- 
made article. They state that,they do not 
make ‘‘cheap hose,” but their prices are us 
low as is consistent with good quality. All 
interested in garden hose, or in novel busi- 
ness literature, should send for a copy of 
this booklet, with the assurance that if they 
learn the moral it conveys, they will be 
numbered among the public benefactors 
who make—‘‘Two Blades of Grass grow 
where there was one before.’ 


OUR WESTERN LETTER. 

The Chicago Electric Club bas brought 
suit against certain members for dues and 
subscriptions alleged to be due and unpaid. 
In one case Justice Wallace has rendered a 
judgment for $50 and costs, the club having 
sued for $200. Practically the club died 
several months ago. 

Epidemics and Magnetic Disturbances are 
coincident, says Dr. T, C. Duncan, of Chi- 
cago, who believes that there are cycles 
when vaccination takes severely and small- 
pox is prevalent. Dr. S. P. Hedges deems 
this only a hypothesis: ‘‘Sun spots do nct 
produce smallpox, neither do cyclones bring 
scarlet fever.” 

Humor in Advertising Pages.—The reader 
of the advertising pages of the Chicago 
Tribune often notices some odd announce- 
ments, two of which follow: ‘‘ What have 
you to exchange for 20 shares of telephone 
stock? Address F 954, Tribune office.” 
‘* Personal.—I hereby renew my allegiance 
to Victoria, Queen of England. George 
Edensor Dorman, Danville, Ill.” Mr. 
Dorman is a well-known designer of elec- 
trical machinery. 

Advertised Letters.—The Western repre- 
sentative of the E1zcrricaAL REVIEW has 
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made a practice of glancing over the list of 
advertised letters remaining in the Chicago 
post office, as published each Saturday, and 
calling the attention of electrical companies 
to misdirected letters. In a few cases im- 
portant orders have been secured, the celay 
in filling which would have caused serious 
embarrassment. Five per cent. of the num- 
ber notified acknowledge the courtesy. 


The Chicago Theater Company are plan- 
ning a pew theater to cost $1,500,000, to be 
designed somewhat after London play houses, 
and in which electrical effects will be used 
exclusively. Naturally manufacturers of 
wire, conduits and lighting apparatus are 
interested. Another opportunity for the 
display of electrical decorative features will 
bein the ground floor of the Briggs House, 
should that property be turned over to the 
Pabst company for a very large, modern 
beer garden. 


Local Option for Trolleys.—On this sub- 
ject the Chicago Herald editorially says: 
‘*The general opposition to the trolley 
ordinance on certain south side streets is an 
argument in favor of local option in such 
matters. The property owners should be 
allowed to decide the question. A majority 
of the frontage should rule. There is no 
more reason why a north side alderman by 
his vote should be allowed to inflict the 
trolley system on the residents of the south 
side, than there would be for his dominating 
the internal improvement system of Peoria. 
Neither be nor his constituents have any 
interest in the matter.” 


Members of the American Institute and 
invited guests to the number of 45gathered 
at Armour Institute on Thursday evening 
to listen to the reading by Prof. D. C. Jack- 
son of Professor Anthony’s paper on ‘* The 
Effect of Heavy Gases in the Chamber of an 
Incandescent Lamp.” The discussion of 
this paper was followed by a paper on ‘‘ A 
New Form of Carey-Foster Apparatus,” by 
Dr. W. M. Stine, director of electrical engi- 
neering at Armour Institute, who had kindly 
placed the lecture room and apparatus at 
the disposal of the local committee. Honor- 
ary local secretary Edward Caldwell is justi- 
fied in feeling elated over the excellent 
attendance. A feature of the evening’s 
entertainment was the long distance tele- 
phone service connec'ing the New York 
with the Chicago audiences, permitting the 
members to discuss the papers from both 


ends of the line. The loag-distance service 
was tendered through tbe courtesy of 
Mr. A. 8S. Hibbard, the manager of the 
Chicago Telephone Company, and it is re- 
called in this connection that six years ago 
an address was delivered in New York city 
that afforded enjoyment simultaneously to 
residents in Philadelphia, Baltimore, Wash- 
ington, Brooklyn and Jersey City, through 
the aid of a long-distance equipment in- 
stalled by Mr. Hibbard. That is probably 
the only instance on record where a pre- 
arranged lecture was listened to by audi- 
ences “congregated in seven different cities 
located in six different States. At that 
time Mr. Hibbard resided in a little village 
on the Hudson, some 30 miles distant from 
New York. A universal favorite with 
young and old, it was not long before his 
home was the rendezvous of a very charm- 
ing set of young people, and one of his 
efforts to entertain these friends was of so 
original a character as to win applause both 
here and on the Continent. He had the 
drawing-room in his residence connected 
by a metallic circuit with the Metropolitan 
Opera House and one or two other places 
of amusement in New York, and added a 
trumpet receiver at his end of the line. One 
evening when the young people.were gath- 
ered in the room the strains of a favorite 
waltz floated in and soon many were circling 
in perfect time. Then the sweet notes of 
the singer were heard, followed by the 
strong voices in the chorus, and so perfect 
was the service that one could close the 
eyes and follow the scenes almost as they 
appeared on the stage 30 miles away. 
F. De L. 
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In Architecture, 

Architectural Drawing. 

Plumbing, Heating and Ventilation, 
Bridge Engineering, 

Kailroad Engineering, 

Surveying and Mapping, 

Mechanics, 

Mechanical Drawing, 

Mining, 

English Branches, and 


ELEGTRIGITY. 


Diplomas awarded. To begin, students need only know 
how to read and write Send for FREE Circular of sofon. 
mation ae the subject you think of ayy to TH 
fo R ONDENCE SCHOOL OFM ECHAN: 


. AND INDUSTRIAL SCIENCES, Scran- 


4000 STUDENTS. 





FREMONT WILSON, 


ELECTRICIAN. 
Plans and Specifications for Interior Lightin 
and Personal Supervision Given to a 
Work. A eal of fire losses on electrical 
apparatus. 
INSURANCE SURVEYS A SPECIALTY. 
Room 1111, Vanderbilt Building, - 132 Nassau St., 
NEW YORK CITY. 
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POPE, READ & ROGERS, 


41 Cortlandt St., New York. 
Franklin L. Pope, Robt. H. Read, Ed. H. Rogers. 








PATENTS. 
ELECTRICAL INVENTIONS A SPECIALTY. 
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THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Booms 136 and 137, 1 Broadway, NEW YORE. 


Creosoted Lumber, Underground Conduits. 
Telegraph Poles, Piling and Ties Furnished. 











THE GENERAL 
ELECTRIC LAUNCH CO. 


44 BROAD STREET, 
NEW YORK. 


ELECTRIC LAUNCHES 
BUILT COMPLE 
20. UPWARDS. 











THE CORRESPONDENCE 
SCHOOL OF TECHNOLOGY, 


CLEVELAND, OHIO. 





Correspondence Instruction in Electricity, Steam 
and other Engineering Branches, by E. P. Roberts, 
M. E., and Nine other Specialists. 


H. WARD LEONARD & 6O., 
BULK ELECTRICAL CONTRACTORS, 


136 Liberty Street, New York. 


WM. 7. ANTHONY, 
Consulting Electrical Engineer 
and Electrical Expert. 


VINELAND, N. J. 











W* devote special personal attention to reconstruction of 
CENTRAL STATIONS and placing Electric 


Light Companies on basis 


CAPACITY. 


of HIGHEST EARNING 


Any company that is not a genuine suecess should open correspondence 


with us; we can assist you. 
understand the business. 


From many years’ pri actical experience, we 


Address Je He VAIL, President, 


ELECTRICAL AND MECHANICAL ENGINEERING AND TRADING CO., 44 Broad St., New York. 

















